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PRESIDENT AND MEMBERS 



OF THE 



HORTICULTURAL SOCIEtY. 



MY LORDS AND GENTLEMEN* 

In dedicating this little treatise to the 
President and Members of a Society of such uni- 
versal interest^ I hope I am not assuming more than 
the importance of the subject of it demands ; and 
Itrust also that the manner in wUcfa I have treated 
it will^ upon perusal, justify the liberty I have 
taken^ in thus publicly soliciting your patronage 
and countenance of an hypothesis which bids fair 
to simplify, by analogies, one of the most com- 
plicated questions that has ever arrested the at- 
tention of scientific men ; — namely, the origin of 
fungi, and the cause of premature decay, called 
Dry Rot^ in Timber. My opinions, no doubt^ are 
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origina] ; but they are all deduced from research 
and observation, and actual experiments of ten 
years' study and labour, accomplished at consider- 
able expense. 

Should any suggestion in the following treatise 
iheet the approbation of the Members of your 
Honourable Society, or the Public at large, I shall 
feel sincerely happy at having been the means by 
which attention has been drawn to the subject. 

I beg leave to subscribe myself. 
My Lords and Gentlemen, 
Tour's and the Public's 

Devoted servant, 
JOHN LINGARD. 



31^ PeDton-place> Pentonville. 
June 18j 1827. 



PREFACE. 



So many have been the authors who have unsuc- 
cessfully proposed to themselves the accomplish- 
ment of the object to which the present under- 
aking is directed^ and so great has been the 
difficulty of the subject itseli^ that some persons 
will, probably from those very circumstances^ be 
inclined to consider the present as only a similar 
attempt to effect what they may suppose an impos- 
sibility, and consequently will, without reading, 
reject it. 

But to such persons it is apparently necessary 
to observe, that in all cases, and in all inventions, 
many unsuccessful attempts have preceded that 
which has at length established itself by the strong- 
est evidences of reason and facts, and that, till the 
actual reception of this last, the subject has been 
regarded by all, or the greater part of mankind, as 
unattainable. These previous discouragements 
have not, however, been of sufficient avail to deter 
better informed persons from exerting their best 
endeavours on other principles; and it is to the 
interest of the world at large, that sincere and 
well-weighed attempts, founded on rational grounds. 
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should be at least so far encouraged in the first 
instance, as to have a fair opportunity afforded for 
trying the merits of theii*' pretensions to success. 

What, for example, would have been the state 
of all the arts, if successive attempts at improve- 
jxk&oi h^ never been made and encouraged 1 or 
wbat must have been the conditicai of literature or 
s^ence in general, if one opinion^ however erro- 
neous, was not to be questioned or examined, be- 
cause it had antiqmty to boast of? or another^ 
laiowever correct, was not to be received or admit- 
ted> beoause it had uever occurred to the niinds of 
authors who flourisked Hiore than two thousand 
years ago? 

Every man of science and candour must acknow- 
l^dge, that it is as great an imputation oq his un- 
derstanding not to admit or perceive the force of 
an argument^ when well sup|>orted by all the rules 
of logic and reason^ aj9 it would be to credit and 
ghre ^ssenl ta one wholly destitute of those sup- 
liorts. Nothing is or can be so in^ucious to intel- 
Ugemce, ta the arts, and to science,, as fallacious 
arguments^ wheu applied in opposition ta improve- 
ments.;;, becausej bj such means the investigation 
of truthi instead of being promoted and assisted, is 
mdered more diffijcult and laJ;M>i:iotts, and the ne- 
cessary paJtrpn^e becomes diverted. In the in^ 
sdbwfii^ Qi a^ Qqfi&am&at q£ thisr oountryj^fixun 
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the mliUiiCKie of applicatioits id exhibit new inven- 
tions and improvementB^ tbey are obliged to be 
eautiwis in their patronage and support; yet, 
wbea once the; see a decided ground of probabi- 
lity for success in any improvement laid before 
them, they are ready to. attend to any suggestions 
to establish the sjuae^ and generally evince a de- 
sire to tticourage investigation^ and sometimes to 
allow of the necessary trials. 

Considering the importance of |»'erventing pre- 
mature decay in Timb^^ which for many years has 
been so destructive to the shipping and buildings 
of this country^ it is hoped tkat^ in the present 10- 
stance, when so decided a probability of its exter- 
mination is here set forth^ that men of science^ and 
those in a ^tuatkm to afford the means and power 
of encouraging all possiUe cfawBce of any imprdve- 
ment that may be made on io necessary a material 
as the present subjecst treats upon^ they will finit 
eoolly aad deliberately examine^ and with the 
strictest scratiBy^ all the facts* and principles on 
which the tests of the present proposal rests^ 
and if they find^ is it i» presmned they will, the 
hypothesis fully siqpported by sound argument^ 
actual experiments^ intelligent researches^ and 
observations of nature^ that they will then do every 
thing in their power to obtain the meana of sab- 
jectrng^. tha ptaats here laid down to a iair trial> for 
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the purpose of establishing their merits> for the 
advantage of the nation at large. 

It must not be considered uncourteous io remind 
professional gentlemen, who generally superintend 
the application of Timber in public and other 
buildings in this country, that the grandeur and 
magnificence of ancient and foreign buildings must 
have been greatly supported by the durability of 
the Timber, seldom or never requiring repairs ; 
consequently one stupendous edifice was erected 
after the other to an amazing extent/ some of 
which are still to be seen, although many centuries 
have passed by. Can it be possible to suppose 
that premature decay, or what is called the Dry 
Rot, could even have been known in those days 
of magnificence ? The very circumstance of such 
a thing showing itself must have chilled every idea 
of erecting such buildings. If such a malady had 
then been known, it would have defeated the 
grand object in view, that of handing down to dis- 
tant ages and to posterity the magnificence of the 
times; the consummate skill of the artist in sculp- 
ture and mathematics ; the profundity of science ; 
and the noble minds of the Rulers, whether Em- 
peror, King, or Consul, to show the grandeur of 
the times in which they lived and governed. If 
this is any thing like the truth, is it not a suflScient 
stimulus to every one engaged in building to court 






study fOf improving the durability of Timber, in 
order to vie with those in the same line of former 
ages ? May not then the same cause and spirit of 
magnificence, in erecting more noble edifices, show 
itself in this country, if the same security for the 
durability of Timber can now, as heretofore, be 
established ? for there is no material made use 
of in Great Britain in which the durability is of 
more consequence than Timber, both for the use 
of public buildings, and for the use of shipping; 
yet there is no material more neglected, or which 
has less study applied to improve it, which is a 
professional oversight : and it often happens that 
Timber is put into a ship or building nearly half 
decayed, through being soaked in water, or being 
too much exposed to the changes of the atmo- 
sphere, from a supposition that Timber so treated 
does not sustain any injury, and that its durability 
is not much diminished, which is a lamentable 
error. 

The purport of this treatise is to submit to the 
public at large a remedy for this dreadful disease 
in Timber called Dry Rot, as well as to submit 
some remarks upon the improper treatment of 
Timber in the process of seasoning, which remarks 
are deduced from experiments, prosecuted at great 
expense and labour by the author for the last ten 
years. 

The reader must be prepared to find this sub- 



ject trmted m a ^epry different manner to.s^l former 
wrlteri^ whose opmioo^ are mostly deduced fit>m 
theory^ wheo tha opinions contained in the preaeot 
treatise are digested from actual experimentsj 
observations^ and researches in nature^ the remdta 
of which have led the ^^uthor to lay down an hypo* 
thesis^ supported by analogies strictly accordiDg 
with natural history, illustrated by extracts from 
the elements of chemistry by authors ef the first 
celebrity^ and the conclusions are all drawn from 
the general laws of vegetable economy ; the whole 
tending to simplify one of the most conflicting and 
jarring s ubjects, that has always divided the opinions 
of ancient and modern philosophers who have 
written upon it, viz* the real cause of fungi and the 
decay in Timber called T>wf Rot* In order to 
avoid all former errors, which have arisen by these 
authors taking up the subject at the conclusion in« 
st^ad of the beginning, the present author sets out 
by tracing the growth of the tree from its priniitiye 
matter, such as the acorn^ slip or shoot, either of 
which contains the first principles and properties 
for the production of the tree, and by tracing all 
these ramifications, organized by the laws of vege- 
table economy, on which the synthesis or composi- 
tion of Timber is formed. This is the surest way 
to elicit all the various modes of decomposition, 
and all the various forms of excrescences which 

are throwucutptod appear pn the natm»l decay 



of vegetable matter, partiimlarly that <if fmi^ in 
Thnb^r. He has also shown the yariation or eon* 
stancy of temperature necessary for tiie growth or 
preservation of Timber. In the performance of 
this task^ he has gone on, step by step^ throagh 
the various digressions in composition producing 
decomposition^ set forth in nine Sections, consist* 
ing of but a few pages each^ of plain and intelligible 
facts; together with some ingenious and well* 
digested analogies^ new but sound in reason^ and 
well worth the attention and reading of the public 
in general ; all of which are laid down sufficiently 
clear to enable the reader to jndge of his own case^ 
should his house or estate be effected ; or^ at any 
rate, to enable the surveyor or builder to prevent 
any building they may erect from being affected 
with what is so ignorantly termed the Dry Rot. 

The author begs to observe, that if any harsh 
terms are made use of in this treatise respecting 
the want of judgment in the decay of Timber^ it 
is not meant to reflect personally upon so honours- 
able a body of men as surveyors and builders ge* 
nerally are, but forcibly to point out their want of 
study in this particular branchy thereby remaining 
ignorant of the constitution of Timber. At pre- 
sent, they most undoubtedly stand exonerated 
from all blame upon this point, no standard having 
as yet been established to ascertain or fix the true 
cause of premature decay in Timber ; because as 



xn 



yet nothing but theory is to be read, therefore 
they can only follow the errors of their prede- 
cessors ; and what is wrong now, has been wrong 
for many years. Bat the author truly and sin- 
cerely liopes to find this the age for liberal implrove- 
ment, and that the opportunity which the surveyors 
and builders will now have to get information 
through this little treatise, will enable them finally 
to eradicate so dreadful an evil to the common- 
wealth of Great Britain, as that disease in Timber 
called Dry Rot must occasion; and the author 
hopes all scientific men will digest the arguments 
in support of the hypothesis by analogy, in the 
Eighth and Ninth Sections, upon the real cause of 
fungi and premature decay in Timber, before they 
give their opinions ; and if it should be found that 
the author has established the desideratum, that 
they will not withhold the merit due to him. 

It is the author's intention to follow this treatise 
up with a public lecture or two, to exhibit all his 
various experiments and matter collected in his 
researches and observations, which it is impossible 
to detail in a publication like this with any thing 
like justice to the importance of the collection so 
made, some of which are strikingly novel, and will 
elicit a fund of truth in natural history never yet 
published. 
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SECTION I. 

OK- VBE niSTSyCS AMD PRSYAX.SHGS OF DSCAT IV TIMBSR ; THS GAVSK 
AVD EFFBCT OF THB 8AMB, BUPPORTSD BT TARIOUS BXTRACTS J ALSO, 
AN EXTRACT OF THE BUILDIl^G OF THE ROYAL SOYEREIGIT, AHD HER 
FINE TIMBER, &C. &C. 

X^ EW persons, it is presumed, can be so litde acquainted 
with Natural History as to be ignorant, that although the 
progress of the growth of Timberi4rees is slow and 
gradual, yet when once arrived at maturity, its advances 
to decay are often very rapid ; nor is it imagined necessary 
to inform any one of the fact of the actual existence of that 
.species of decay in Timber, denominated Dry Rot,* or 
that it exists to an astonishing degree in various buildings, 
and in the shipping, of this and other states of Europe, 
whether employed in the Royal Navy, or for commercial 
purposes ; and that there are but few buildings which are 

♦ Mr. T. Wade, who has written on this subject, and Whose little 
Treatise is full of science, and by far the best on this subject, de^iou&ces 
the term Dry Rot a misnomer. 
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secure from early decay in some part or other of their 
timberSy even although the timbers may have been well 
selected, and have underirone the best method of sea- 
Boningy or what is. considered the best; but, I am sorry 
to say, bad indeed is the best method of the present 
day, in the treatmept pf Tiipl^eir. And how can it be 
otherwise expected, when nothing but convenience and 
interest is studied, such as floating timber in ponds, &c^ 
and piling thousands of loads together, to heat and ferment, 
creating in the first instance, the cause of that decay, 
which confounds the whole world to explain; and in no 
instance, has the true cause been suggested or thought of; 
but if the same practice is continued, the tine will aiviyei 

^|b^ tlfie cpifptjry 9^m be ip w^t pf proper Tii^ber to 

erect her national bulwarks. 

To counteract this prevalence to decay, in the Timb^ 
o^ t|^e Royal N^vy of this country, upon an accurate com- 
putatioq, wotdd be a national saving of near twenty millions 
every fourteen years, during a war; as every ship in the navy, 
by expenife in repairs, during the space of fourteen years, 
is equal to being rebuilt, and the same may be said of 
shjps in the merchants' service, trading to the East and 
West Indies, and other hot climates ; and it is not uncom^ 
mon tQ ^ee a stupendous ship, which has cost upwards of 
twenty thousand pounds in building, condenmed to be 
brol^en up in a few years^ comparatively few, when we 
consider, that Timber-trees are nearly two hundred years 
in arriyipff \^ mfftiurity, before they s^re fi$ fqr very large 
ships. 

It is no less frequent, that when a nobleman or gen- 
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chasing a mansion for his residence, the buildin|^ m 
wery soon fimnd to he ^edei wjlb wbat is tanned the 
Pry Boty and iv 9 «horts|MM9eof time the edifice is oUigell 
to andeigo a c(MisiderablB repair, if not whplljr pvMed 
down, which circnmstaiiAw ha^a been more Areqoent of 
isLtfi than fytmwlyf fog we har^ before us yery ancient 
biiildiuf^ wboi^ timbers are atiU soaadf ^d we faaye 
befiNrous new biiildi^g% whose timb^s are in a state of 
decay. 

This injG^rs, Ibit dh« cpnatitiition of Timber cannot main- 
^iQ the pr9fi(»l4 mode <^ tref^tmmt in seasoning, and in the 
pre«ent eotis^iijclioi) of buildfpgi» where it is either placed 
in mtUf^M^ that omst bring on prematiure ifocay, or it ip 
put into a building in a state to {Hroduoe its own destnuv 
tion I #itbw of tbef» oases will cmuse what isik) erropeoosly 
called the Dry Sot* Surveyors and buildars have not 
Buffiei^tly studied the nature of Timber, to judge correctly 
oftlm true eause of its premature decay, or how to secure 
Us dutabili^ in a building or ship, as in the cases of the 
Boyal Sovereign, mi William, stated below. 

In the case of the Boyal Sovereign and Boyal Wilr 
}iam, noted tot their limg service and sound timbers, 
these ships were both built by Boyal order, and the 
timbers were selected at great labour and expense; at 
which time England could boast of a great stock of very 
fine aftd very large Timber, it is therefore evident, from 
the following ex^ct,^very large and fine Timber was 
selected, without spot or blemish t«- 

Extract of A Deetriptien of Am Timh&tB of his imeltty^ 



Ship Royal Sorereign, bniU at Woolmch, m the year 
1637:— 

** To the glory of our English nation^ and not to be 
paralleled in the whole Christian wcn-ld, one thing is 
particularly worthy of remark at least, if not of admiratioby 
(her timbers.) One oak-tree made four of the principal 
beams of this great ship." — f^ In the year 1684, which is 
forty-seven years after she was built, her planks were 
stript off, and the original timbers that were then remaining 
in her were sound, and no easy matter to drive a nail/* 

The use of fine large Timber, well and properly sea^ 
soned, is of great advantage, and when Timber is large 
enough to be laid open to the centre, which is the place 
in all vegetables most prpne to decay, this part is laid open 
to season; so that when a tree is larg^ enough to be cut 
through to make two or more beams, decoiApbsition is 
much impeded; a beam or girder niade put of one tree, 
may be tougher than one cut out of a large tree, biit it 
cantiot be so well i^easoned. The case of the timbers of the 
Royal Sovereign is a positive proof, that they were bc^ 
sound and strong enough to last four times as long in tihe 
service, as ships of the present day. The Royal William 
was in the service nearly one hundred years, which is a 
proof that large Timber is more durable than small, from 
having less acid in proportion, and by having the centre 
laid open. 

Hill, on the Constitution of Timber, is very elaborate 
on this subject He proves that all new shoots protrude 
from the very centre of the stem or branch ; for in the 
veiy centre is a circle,, consisting of rind, bark, sap, ^nd 
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heart, ready to protrude wheaever Nature calk themfor^. 
This circle, says Hill, is often mistaken for the pith, and 
when the tree arrives at maturity, it is the first part 
to become rotten, hence hollow trees, and ike fact of 
beams and girders being found rotten in the centre, when 
all the smaller scantling are found sound. This circle 
contains more acid in propcnrtion to the wood, c<msequently 
more subject to action by fermentation ; the acid extracted 
from wood is called, in its first state, pyro lignic acid ; 
when, after undergoing a second distillation, it takes the 
name of aceteous acid. The following extract is firom 
Lavoisier's Elements of Chemistry, Section 29, Observa^ 
tions upon Pyro Lignic Acid and its Combinations: — 
' ** The ancient chemists observed, that most of the woods, 
especially the more heavy and compact ones, gave out a 
peculiar acid spirit, by distillation in a naked fire ; but 
before Mr. Goetling, who gives an account of his experi- 
ments upon this subject in CrelPs Chemical Journal for 
1779, no one had ever made any inquiry into its.nature and 
properties. This acid appears to be the same, whatever 
be the wood it is procure^ from. When first distilled, it 
is of a brown colour, and considerably impregnated with 
charcoal and oil ; it is purified from these by a - second 
distillation.'' 

It is necessary here ^ to observe, that there can be.no 
decay in Timber, except by the action of a putrid vegetable 
fermentation, by which it is evident, the component parts 
of Timber are destroyed by the effects of this acid. The 
following extract, also from Lavoisier on putrid vegetable 
fermentation, will illustrate it.«p^Chap, XIY.) 



*^ the pfaenometid 6t t&fis putr^fadtfon ik€ c^MfMrf^tfi:^ 
tifose of irinons femretitatibn, by tli^ opefaftfcms 6f v^ 
ccncDpIicated affinities. TBe coni^ittieM ielements of fh^ 
body submitted to tbk proceds^ cease to edtrtUhie it equ?- 
1/brfum in tbe tbreefofd combination, and Mttt thethMitet 
sHeWj into binary (or twofold) combrnatioiis or coMpcmncby 
consistmg of two elemenrts only ; but ^ese af& ^ttiirefy 
different froin tbe resuft prodnced fbm Ale tinoni 
ftrmentation ; instead of one part of tfre bydrdgen, t^ 
miedning: united tritb part of tbe ^ateif fmd cbarcodf Uf 
jfbrm alcohol, as ki tbe vibons fermentation, ibe if^Bofe of 
tbe bydrogen is dissipated during* ptifl^fadtidn, ft iM 
form of bydirogen gas, wltile, at tbe ^gmie time, tbe 6%y^ett 
and cbarcoal uniting with caloric, escape itt tbe fintn of 
carbonic acid gas, so tbat wben tbe process is ^sbed, 
especially if any of tbe materials bate be^n mixed wtth d 
eufScient quantity of water, notbing remaimr but tBtf 
earth at tbe vegetable, mixed with a smafl {^oftiifm tft 
dbarcoal and iron. Thus putrefection h notbing more 
iban a complete analysis of vegetable substances, dtttfaig 
which, the whole of the constituent elements are disengaged 
in the fbrm of gas, except the earth, which is left hi a state 
df fflould.^ — ^^ Such isrthe result of putrefaction, when ihe 
substances committed to it contain only oxygen, hydro- 
gen, and carbon, and a little earth." 

The bearing which the above extract, on the putre- 
factive progress of vegetable matter, has upon tbe present 
inquiry, will illustrate and prove, Aat every species of 
decomposition or decay in Timber is a species of putridity, 
whether it be what is calTed the Dry Rot, or Common Rot, 



f 

citter IB m hbtm €r riiip ;^-4li<B(refofe^ wj thing ttuift wiU 
prevent pirtridity^ will fttseir^ Tknbeiv the mnponent 
j/msts of wincU cotmisf of o^fgenoi^ hydrogen^ and corbpOf 
predsdy tfa^ aame elemetitii ae staled b j Laroieier in t)i« 
aboye extract^ and whidr coloipontet parW ate in the 
foHowing ratia of lilO parts :--^Garbon^ 63-68;: otygesa^ 
41-78 ; faydrojg^a,' 6-09. The oxygen and hydrqgen being 
in Ae exact ptoportton of wetat^ if tcmj be agam dui# 
stated*-^»rbaIl 6t charcdaly 62U68 ^ watar» 47-47^ making 
ftq^elfc»r 1€0 paifts; andf hoererer dry die Tiaiber may be^ 
tfa^ aedinissiw of ifalir at any tim^ will citaae a putrid 
fermentation to hegUk^ and; according^ t6i the high of low 
state of the fe r i A en tatioiV' the Timber witt be abl^ to resist 
ite eflfeets ; bat the moment the acid is aet liree^ decay 
begins^ and in eome 6asei fui^aa is created. If the fer* 
mentation is weak, decay is many yeaia in f frogr c as ; en tb^ 
other hatid, when fermentation ia afrong^bvt fe# y^mrire 
necessary to i^nce die laif^est and soundest piece of 
to little more dian earth. 



RBXAEKS* 

Any disobVeify or inyentibn whickr woidd in any way 
lessen this etH^ by retarding evetk for a few years the 
decay dft Timb^, would so far be entitled to enconn^;e-i 
ment ; bit (jne, if it Ciould be found, which wotild eflRsdtually 
stop it, by nMtrsdisiittg the principles firom Which the' 
d^^y 6t Ibkh^ must aift^, cannot be toe highly praised 
or tbo stVo^gly i^ec6ttttn^d)ed. Thai such a discovery u 
still within the reach of possibility, and even of probability, 
notwithstanding the failure of those who have hitherto 



^h>fesHied .to suggest a remedy, is reasonably presumed 
will be fiilly^ demonstrated in the course of the ensuing' 
pages, arising out of researches and actual experiments. 
Every experiment that could be suggested has been 
t^ied ; and although those hereafter stated in a Section at 
the end of the book, are only a part of those which have been 
made, yet to such an extent has the desire for ascertaining 
the fact been carried, that gentlemen of known abilities 
and information, chemists of the first celebrity and talent, 
and others, in various departments, have been,^at different 
times, consulted on the surest methods of evidencing the 
positions on which it rests, and they, have been iapproved 
by all ; these tests are decisive, and justify the author in 
asserting, that the desideratum is at length established, the 
advantages of which must be of the highest imp<»rtance to 
this country at large. 

But if .the opinions here stated in the several Sections, 
upon the cause and effect of premature decay, and the 
various causes that create decomposition in Timber^ should 
appear new, and the opinions of others considered more 
consistent, as to the origin of the disease, still my remedy 
to effect the preservation of Timber, stands the same. I 
can only observe, my observations from Nature, and my 
experiments, bear out and support my opinions; and that 
my rules are grounded according to Sir Isaac ^Newton's 
lesson, ^ by just inductions from experiments and obseiw 
vations, to discover the laws of Nature, and then to apply 
those laws to the solution of the phenomena in question*'' 
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SECTION II. 

OK THE COM PAIUTIYE CAUSKB OF ACTION IN THE COMPOSITION OF THE 
GUOWING TREE, ANtlTtlE lUBCdMPOsiTldN OF TIMBER EXEMPLIFIED, 
UNDER THE LAWS <^V* MATTER AMU MOTION,^ AXTRACTIOV AND Rlh 
PULSION. 

■ •' -. - 'l 

The principal reMoii: ^hy former attempts have not 
silcoeeded has beeii,.that,th^ir audiors have not taken into 
theiK Gonsideratioii, tbe iaatler in qpestion in its primitiye 
bearingSy but have taken up their subjcict at the timfe they 
should have left off, Tiz*f they beg^n just at the time when 
decay appears ; when, from the nature of things, and the 
situation in which die* Timber isplaced^ it ought t0 have 
been anticipated that apnemature decay must take plaoei 
they could only! see that some remedy was necessary ; but 
they had no \dea of iwhat nature the remedy ought- to have 
been, nor. have they endeavoured to trace the iOrigvial 
cause and source of. the evil by any inFestigatiw.iiilo ithe 
laws of vegetation, the growth of the tree, or the v causes 
of decay after it is cut down, but have confined themsetves 
entirely to the object of stopping the progress of a disease 
they did not understand, by the application of some inef* 
fectual means,, which had not even the power to stop the 
evil for a short time; they were not aware, that the natural 
constitution of the Timber could not be preserved in the 
situation in which it was placed; they were not aware, 
that the absorption of water destroyed tbe very cohesive 
powers of attraction, and that the disunion of its particles 



and principles, bj the power of repulsion, could be 
so effected in this situation, that their remedy was not 
calculated to increase the former, and proved ineffectual to 
prevent the latter; thef weMf (XMpBKquently defeated in 
their intentions. 

To avoi^ a idmilac error in ihc; present under&lung, ttie 
intture; coUstitufi6n^, titA gMwth df HaSxfMM^* hk all 
their various stages and progress to maturity, or to subse- 
^tient A^atfy^ hatlf been mm seisidirously studied and 
eMmined, and the result of the inquiry has pfodi^eed the 
following observatkAis^ in whieb the only sotitf ham for n 
r^emedy that can be applied with hopes 6f suceess^ are 
here conununicatctf ^ iinder the iaw« of ihatter admI molieii^ 
taken from 9k Xmblm Newtok 

** The first law of matter and motioto k, that aHbodini 
hMm» luch a^ iudiierettce to res^ or t6 niotiotar, jSmA if o&o^ 
m rest, ^Hffy remain «v till disturbed by soltte power 
aetiilkg upon them^ but if once put in modonv they persist 
in^ k, continuing to move r%ht forward perpetually,: aDM 
^ti€ ^ower whi^ gave the motion is ranoved^ as alao 
plfesewing the sem« degree of velocity or qtrickiiess, as 
first commuliicated, not storing or remedymg their comnie, 
till interrupted, or otherwise disturbed by aom;^ new 
pow^ impressed; 

*^ The second law is, that the ak^ation, wheAer. finmt 
rest tombtionr, or from motion to r^t^ or firom one Htgtem 
of motion to another, is always pibpcMkmate to Ae forea 
impressed ; a body af rei^ wlien acted upon* by any power, 
yiddi to Hiat pow^y moving in die same line id whidi the 
poiwcr applied' is dirteted^ aiid moves w^ » greater or 
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ts6 i}M tWiise fflte p&^fr^ that eotiMMiicirte U itnAA^ 
velocity, and that three times the power treble the it^tftSm/^ 
Tor itpif}f tiM prin^jpi^s^ ^ tft« t^Hff^ hl#s «6 Ae 
pMireMt pftil'IfKyBe, it k (Mjr id^ceMllff td ofM(«fry^^ fhrnf by 
th^ p^i!«^ aifd ft¥<re «r fe4^ifeteilt«tk>tf, j>ftidti<^ by flie 96^ 
tk« of heat afitd itMMltir^, vej^clfatidir tt k^ to HKitiW, 
pf o^dhi^ «(ii mer^ibsC? of iMlk M tt^ ffie^^ bji^ a etafntintari 
s«i]^ly d# cdot mmet ^mtk A^ molfi$ Md lliel ftkniH;f <rf 

at b^f ittMk iiMi^ttM ; thM pt^fmtis^ putridity bj eM^^ 
lAMkA i&«tio*. 

Wb^ tf«d» f#etf k cot ddWtf, it «till iSMtikks tb^ ^fnAitf 

of being ttm^ tepm bj th^ tkitim of b^t aiid mmsmm^ 
btff teses tbe pbw«r aM fttoiiHy of^chmgHig by otgairie 
tM!nB|iifftliMv tb6 (9ci]|pPe#flMtM Ifiiatf^ fl^cM nf Kicb pHtimity 
jp^d^^d^} Mv die ^o#l0ljfMiic^'li it&ciff» 

The laws of matter and motion are still fttfAi^ Mw 
eihpitfleid' itf the emfe of th^ t^««abte ki\o^<Mfy, by 
Ale ^itt, AMt itt «H t^^^eabtir pn^naitnifir, liKM tbi^ 
teudefesi: fldwt^i* I6< ftfie Uftf oak> they affe profM^JMied by 
porftoi«» of maitl^ tompntoAv^ i^ty MlatN, Bm% tlA 
iiM¥^ a s^d, slipy or euliCittg, wkScb if ikcft 8&wti6t pkMiiAf 
hm kept itt ^ dry pkoe^ troiild rei&aiii ^ tefitf \^it 
Urbeiy 80^#it or planvted, Ae' po#«r of fi^ioienfation will 
set the jtiif e in motioB, which, hbi^eveififSsik^ aiid iki wbafi* 
etef line direct^, >»H11 Aot stop^ or edase to m&r^^ wifliout 
mnn^ cMse^ to HUp^to^ it Frost and ^be chill of WiniA 
ter will for a time check the action of vegetatiMl, tMSt th^ 
beiil in mmuai^ im dcqiiir#d s«ikiMie fame 16 0et it 



11^ 

again in motion, and from a mere acorn or. sbpot, as in the ; 
ease of the oak, in the space of two centuries bejcofnes a 
stupendous tree. 

While the motion of the juices of the tree proceed 
in their natural direction through all its branches, and 
the same pn>portions of heat and moisture as settled by 
Nature, are preserved, which of course they are, so long 
as the tree is growing, the efibct is visible in the con- 
sequent health, improvement, and increase of bulk; and 
also in the production of foliage peculiar to its kind and. 
species ; but if the circulation should be impeded at 
checked, or the quantities or proportions of the principles 
of heat and moisture be varied, by the int^vention of 
some accident when growmg, the consequence is seen 
by some deviation from the usual health and vigour 
of the tree, and decay in some part is sure to take place,: 
and oftentimes fung^ will appear, a certain sign of a 
partial decay; 

T^us the laws of m^atter. and motion are always to 
be exemplified by the organic changes of fluids fcnrming 
solid bodies, as in the case of the growing tree, as also 
by the inorganic changes of solid bodies, to resume it» 
former fluid state, as in the decompositjlon of the Timber* 
These changes are all sheeted in vegetation by fermenta- 
tion, either organic or putrid : the. organic, by water being 
taken up by the roots into the pores of the tree; the putrid, 
by the admixture of water with vegetable substances 
no longer growing, of which class Timber is to be 
considered. 

The organic fermentation in the growing tree, dissipates 
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all^ the •aperfluouB aqueous matter, by transpiratkm 
divough passages ordained by Nature for tbat purpose, and 
the secretions are formed into a solid body, producing 
Timber ; but whenever any of the aqueous matter which 
should be carried off is impeded, no consequence in what 
part of the tree, decomposition immediately begins ; the 
high winds will sometimes overstrain and rupture die ves- 
sels and pores of the tree, which causes decayed spots and 
blemishes, which are seen when the Timber is laid open 
on the saw-pit ; for such is the expansive power of water, 
when at any temperature above forty-five degrees of Fah- 
renheit, that unless it can escape in the form of gas, eithei^ 
in the tree when growing, or the Timber when cut down, 
decay must ensue« Having said thus much on the laws 
of matter and motion, those of attracticm and repulsion 
stand next, which exemplify the manner in which the 
particles of things are held together, and by what means 
they are disunited. 

The Second Law qf Attractian.^^^ Corpuscular a^ 
traction acts differently on diffin^nt bodies, acc(»'ding to 
the degree of force in which it acts between tbe particles 
of matter : the bodies appear under different forms-— 

^* First, it is on this account that rock salt, flint, dia- 
monds, and various, other precious stones, are extremely 
hard ; for the corpuscular attraction unites the particles of 
these bodies with a g^reat deg^ree of force; hence, a consi- 
derable mechanical effort is necessary to disunite them. 

*^ Second, in blocks of marble, chalk, lime, &c., the par- 
ticles are held together with a force considerably less. 
In these bodies, it prevents all relative motion among the 
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pnti^hf Aema^lvti ; and faeoc^, iim msthm ifi «iii piiw 
HeU ii IbUcrrad bjr the motion ef Ao wholo m^f or if 
^jhat » imp/ossible, the cohesion is destroyed albog^helr> 
and die piece breaks. 

^ Third, the integrant puts of wax, talloir, met, dr laid, 
may be piade to change their situations with a less degfcp 
of faree than die former. In these instances, dm mctdon 
of onb particle of the body is not necessarily, fetlowed by 
di^t of all the rest ; neither does that motion destiny the 
cohesion, nor break them/* 

Third Law.^'^ €<^uscular attraetioii may be aittihi- 
laled I^y every effect which tends to separate &A parddles 
of bodies ; it need hardly be mentioned, that all raedianfoal 
force, such as grinding, c|itting, rasping, ponnjdinif, 
breaking, &g«, axe of this natore. 

** In all these cases^ the forpe applied must be mmre than 
equal to the force of ccMrpuscular attraction i and, As it 
was stated before, the corpuscular attraedon acts with ditL 
ferent depress oF force between the parlicleis of difkarent 
bodies ; so difierent duress of force are necessary to do* 
stroy that corpuscular attraction in different bodiei. 

'^ Hence, chalk is more easily fteduoed to powdi^ thah 
flint ; wood is easier broken than lead ; lead is easier 
brcken than iron, &c« &c."— Accum. 

The laws of attmction and repulsion apply to diept^ 
sent sotgect so far as to illustrate, that Timber, Vkt envy 
other body in nature, oonsists of particles | and dial its 
particles are held together by corpuscular attraction and 
cohesive pow» ; and as long as the power of coheshm 
can be mAinlained^ Timber cammt be decomposed^ or be- 
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G&me rotten; «ind the fottfaig of tivaber^ jMidar wmj apeeitii 
ot decay, is nolhiDg* more Aan tbe sepamtii^ of ifB partip 
dei $ while it is well ki^w|i that Ti^er ^obb uudBTfp a 
prematutie decay, aii4 doeiiy in ipany cases, very sooa b^ 
come rotten ; whi^ is neidier more nor less tban tbe parti- 
cles of the Tfanber beings destroyed by the power of re- 
pulsion, wfaidi is die power in opposition to the power of 
attraction. Hie power of repulsion is effeicted by caloric, 
or heat; it is no matter by what means heat is created; 
Timber holding moj;lture, and placed in a confined si» 
tuation, will create heat ^ongh to ifeparate the ppstides 
of Timber of the largest dimensions ; but it requires the 
heat of the blow-pipe to separate the particles of the dia- 
mond ; and so on ii proportion of tike diflerent degrees of 
force required, niore or less in diflisrent bodies. 

It is here made plain, Aat the Comiitution of Tim^- 
ber has never been studied ; therefore, whoever wishes to 
become a successful candidate to establish a desideratum 
for the preservation of Timber, and to put a stop to what is 
so generally called the Dry liol,must give to Timber such 
an increase of cohesive powef, as to maintain its corpuscu- 
lar attraction and soundness, against any tempamture or 
degree of caloric that can be raised within the tiii^bers of 
a ship or building, by the effect of heat and moisture, let 
the local cause be what it inay* 

The power and etkct of Caloric, taken from Dr. Wn. 
Nesbit's Chemical Dictionary, will give an increased idea 
of its force and action on Timber. 

'^ Caloric appears to be an highly elastic and imponder- 
able fluid, and is so very subtle, that neither has its gravity 
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been ascertained^ nor its existence itf a simple and 
uncombined state been shown. It. combines chemically 
with all bodies, in a quantity proportioned to their affinity 
with it. By its elastic power, or power of repulsion, it 
constantly tends to separate the particles of matter, in 
which it is opposed by the attraction of cohesion ; hence, 
attraction predominating, the body exists in a solid form. 
Caloric existing in such a proportion as to weaken die at- 
traction of cohesion to a certain degree, the body assumes 
a liquid form ; and when the quantity of caloric is carried 
still higher, the body takes a gaseous form."-— Nesbit* 

• 
remarks. 

• 

In the next four Sections will be shown the operative 
effects of the above laws, both as to composition and d^ 
composition of Timber, when it will be clearly illustrated 
that the laws of matter and motion, and corpuscular at- 
traction, are the laws which Nature employs in the produc- 
tion of the various bodies always before us, of which Timr 
ber is one ; and that the same laws of matter and motion, 
with the aid of the power of repulsion, is the force employed 
by Nature for the decomposition of the same bodies. 
The operation of the first law will be shown, by placing 
before the reader the situation and temperature of the 
growing tree ; and the latter, by exhibiting the situation 
and temperature in which Timber is certain of being de- 
stroyed. It will then be shown, iu what temperature 
Timber can maintain its soundness. 
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SECTION in. 

OM THB COMSBQUBirOES AKD EFTBCT OF BXPOSmiBy IK THE CAIB OT 
THB GROWING TREE, AND AFTER BEING CUT DOWN AND BBOOIIB 
TIMBER, TO AN EQUAL AND UNEQUAL PRESSURE OF TEMPERATURE OR 
ATMOSPHERE, ACTING UPON THB TREE OR TIMBER AT THE 8AMB 
INSTANT. 

The tree, whilst growing, i% at all seasons of the year, 
exposed to an inequality of temperature at the very same 
instant, for the parts above the ground are subject to one 
degree of atmosphere, while the roots and that below the 
ground are certainly placed in another* In winter, the 
roots are in the warmest, and the upper part in the coolest 
temperature ; and the frost and cold, by checking in the 
upper part the necessary heat, put a temporary cessation 
to the progress of vegetation, so as to reduce it almost to 
rest. The utmost, therefore, that the roots can do, secured 
as they are from the inclemencies of the weather, is to pre- 
serve, in nearly a state of comparative inactivity, a supply 
of those principles of heat and moisture in the necessary 
proportions, which may afterwards be set in motion, when 
the return of summer and genial warmth shall impart to 
the upper part of the tree, the activity of vegetation ; if it 
were not so, the tree .must die, for want of the necessary 
matter to sustain it In the summer, the situation is exactly 
reversed, for then the roots are in the coolest temperature, 
by being protected from the heat of the sun, and the upper 
part of the tree in the warmest, by being exposed to its 
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rays, which tend to relax the rigidity and stiffness of the 
fibres of the tree, and to counteract the effects of the cold 
in the upper part, by opening those pores which the cold 
had closed, and expelling the superfluous moisture with 
which they had be^i filled : thus the proportions of 
WqjStHre, ^hicjf tj}^ tr^ had acquired in the winter^ 
beonne lessened, and the heat increased, so as to restore 
th^ nep^sff^ jipwef of ^ctipn. Y^etatioi} i^ {|i^p in 
motion, the operations of Nature are in full force, and 
motion isi givefi |q n^atter apparently ^t re$(. 

{t is eyideQt, |}^|; }r^ thii^ process the juices filter the 
f potQ iq f^ cpo| SM}4 Hft%^^'^f ^^ ?^!^^9 ^^4 ^^ permifted to 
^^fen^^ ficcqjjrflipg to fjieir nature an^ aptiti^de, through 
C{|pil)^y tubqs, tq ft^^ ^op of the |Tee and extremities of 
fb^ |)|:wc|i^ ; ^hicb procp^s pust 1>^ greatly assj^ted by 
i)ie aptlpff pf tlje ^inij^ making ^yery ^nch a lever, ancf 
p^pry mptipn pf tb§ tye^ causing a pressure up^ardsj^ and 
^ ihe^ same tjpp a g^ieaf frictbion, prp4ucingf heat, ^bu^ 
pi^^atpig ^ ferm^ntatipi) nece^ary fpr vegetable pro^uctipns. 
dBiiftifd qn x^j^^pv a regi^% ^fi orj^ani^ed la^f, the i^uper- 
$^Ql^ ^nattpi: l^eing ^rivep pff |jy exh^^Jjpn and trai|^ 
i|pii:^ioii, pr^sefvi{)g the pepessary ^ecrQ);io^8 for tife 
prq4iictiQU of fruit, fpliagp, bar|t, i^p, Stc, lyhich ^wsogie 
H solid bocly, Ifeld together by the cohesive power 9f 
fittraction* During f hi^ active state of vegetatioii, tl^e t^ 
k qnder the influence of a high md Iqw temp^rat^. b^ 
th^ s^e imt^atf the irpote fir^ at abqut 4p, ai^d tlje )ipger 
parffrqin $|Q to 8Q 4egrpes of Ft^renheit ; an^ acppr^in^ 
|o $hQ yariatioi} of tl^^ high ^a^ low 4^^^ 9f tqnpefat^e^ 
40 in proportion is the 9I0W and yigorousi motion in y^K^ 
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tat ion created ; for instanoey supposing the roots to be at 40^ 
and the upper part at 60, tbe growth in vegetation wtfl 
not be so rapid as when the atnoupber^ reaches 8CL 

The above remarks wiU no doubt illustrate, that the 
growing tree can <mly continue ia health and increase in 
bulk by these yariatioiis or inequality of temperature^ the 
part under graund being die coolest ; for if by a^y neans 
die roots were to be exposed for a length of time totheheal 
of the sun, it would inevitably destroy the tree ; the same 
would be the case by the severity of winter, for the tiee 
cannot exist, if the roots and branches are exposed to the 
same equal temperature for a length of time, whether hot 
or cold. 

Thus it is to be inferred, that by an inequality or variation 
of temperature, the tree grows, but, on the contrary, the 
same variation of temperature, when cut down, produces 
decay; and by an equality of temperature above and 
below the ground the tree dies, but which is the preserva- 
tion of Timber when cut down. 

Similar causes must always be attended with similar 
consequences, so long as the bodies to be acted upon 
continue to possess the same qualities ; and it is certainly 
the fact that, between a tree standing and growing, and 
one felled and cut down, there can be no essential change 
or difference in the principles and elements of which they 
are composed ; in both cases they are capable of being 
acted upon by heat and moisture, although it no longer 
retains when cut down, as in the case of the tree when 
standing, the power or faculty of expelling all superfluous 
matter. Timber, therefore, when felled, consists exactly of 

o2 
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tbe same elements, and is full of the same juices, as when 
growing, which, although suspended in their operation in 
consequence of being cut down, are yet liable to be revived 
and called again into action, whenever any other cause than 
vegetation, shall be found sufficient to give rise to the same ' ' 
degree of fermentation which it had formerly been subject 
to ; and this, in the case of Timber, may be effected by any 
local situation in which it is placed, and exposed to the 
absorption of water, thereby creating in itself a putrid 
fermentation ; decomposition must ensue, as some action 
must take place, and as it cannot be increase, it must 
necessarily be decrease. 
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SECTION IV. 

ON THE CAUSES AMD SITUATIONS PRODUCING AN UlTlQUAL TKMPULAr 
TURE ON THE TIMBERS OF BUILDINGS, &0. &0. } WITH A FEW RSHARKb 
ON FUNGI, kC. &0. 

Thb inequality of temperature produced on the timbers 
of houses and extensive buildings are, from various causes, 
scMne of which most assuredly maybe prevented, and some 
most assuredly cannot It often happens that Timber is 
introduced into a building saturs^ted with water, from the 
places in which foreign Timbers are kept, or being exposed 
to a wet season. Sometimes the cause is damp or wet 
ground ; sometimes from badly constructed roofs or gutters ; 
in all these cases, when the building is covered in, the 
moisture in the timbers produces a putrid fermentation, a 
damp atmosphere is soon created,the timbers become heat- 
ed, which produces an unequal temperature, because that of 
the timbers become higher than the surrounding medium. 
This action is very destructive, and often produces ftmgus,. 
the atmosphere being too dense to absorb and carry off the 
effects of the putrid fermentation, the moisture is evapo- 
rated but very slowly ; the consequence is, the stamina of 
the Timber begins to yield to the power of repulsion, and 
in a few years decay appears, and fungus protrudes. Then 
every cause but the right is suggested how this could 
happen, and how to prevent it in future; the decayed 
timbers are often replaced with the same evil attached to 



the new ones ; and how is it to be otherwise, when we see 
Fir Timbers floating in the rivers and ponds at all 
the sea-ports in England, until they are saturated with 
water, the top side exposed in sununer to the heat of the 
sun, thus producing one of the severest pressures on the 
pttrtides of the Timber diat can powiblj be eflfeeted^ 
lyiblf under thiis destTiicitive etemehi for months and 
years, to the great injury and prejudice of the builder and 
his ^mplbyeti I cAte Hot for what convenient pul^pOsfe Ae 
Hi^bet is so laid, but ^hen it has lain in that sitnatioli 
long, its best prihdples are annihilated ; the equilibrium 
and cdhesii^ atthictionsof its partides are destroyed; and, 
after bdng thus treated, it is then put into a ship ol* 
building, with only half its stamina left; thi^n can it be 
k indtte^ of surprise that it so soon becomes entirely 
decayed f 

Many eminent surveydnd and builders certainly take 
g^at care to prevent badmiaterials beiiig used in buildings 
Erected under their inspection; but it has never been 
totijectttred, Aat what is called Timber, such as is used 
for beams or gh-ders, can be injured by lying in water, 
just described. I have proved that 4 J oz. of water can be 
driven oflT frotn a small piece of fir, weighing only 10 oz, 
trben wet, which is nearly half. This Tfanber was on the 
sawpit, and going to be put into a building, tt must also 
be observed, that if dry Timber is put into a building, care 
must be taken that good masonry must be used ; for it 
can make but little diflTerence whether wet ^is applied to 
Timber before or after the erection of the building. Tiitiber 
c^not resist the dSkct of What must arise in either case. 
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tiz. htai and riioistdte, prodncing pvitrid ftrmentation ; 
for instimte^ basement iltbtiei^, with dailip nni^t theiti, Hrf 
Tiiiiber is but little b^er tbah wet; fbr if it is diy; it if ill 
scxm be wet ; decay will biilj be deM^ed so lodgf as the 
limbers kre Ahdtftbing fiidfflcient thoisitire : flferefore er^ 
lUttiation that admits itidisttire is the destrdction tit IMber. 
In very did buildings soihe df flie tiiiibeirs are ctften ^kmd 
dry and rotten, and it ltp][iakntly HaH bebn so for Maaib 
fewd ; bot the Tiiiiber so foniid iiidst hairfe aMorbed wet 
Ai some tiiUfe at other * and, accdtdiM^ to ihe state of 
decdy tHi^ iboiid, so jdiiu^ hdve b^feb the ^iiiuDttnm of 
water absorbed b^ the Tfaiibef ; but #hen diifccHr^fred, all die 
moistore has been dissipated oftj and all ftnrflie^ deoom^ 
position has leased itbmiediately : therefore th^ decay had 
dhly reached to a ceiiain d^ree, aind latt the T!mb^ wiA 
ftnfBcient (Strength to support the! weigM it had lipbn it 
In this case the i^rveybr and builder ptbhottnce tlfe 
Timber to be infected vfith the Drif Rdt, a(tid fhmk it Vdry 
fortudate H #as discovered so soon, to prhrehi iti spreadin'g 
Its baneibl effect upon the other tibafbersr. Thib isr ah e^r 
iii judgnibnt ; for if a i^tch ha^ been ihade, it niigbt hare 
beeti diiscovered fift^ yeatsi befoie, and, in all probability, 
wottld hate remained so fo^ 6ky years to' come, it no 
ildditional ivbistur^ liad got io it. I iikve hefbie bbservecf, 
vdribus are thb baui36s that will admit i^ei into the tiiiiber 
of an old or tie\f btiildirig; perhaps idi thus cause the cause 
might ha^e happbded befoi'e eiAer the inspecting stirveybi' 
bt briilder was born, and all traces of the cause ^ght 
Mire bben dbtie a#djr. Dbfeits will occur, whijch wdi 
iAMi bf l^lig6, id ^ }m iiomrncied roofs anfl g^^. 
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and much more «o in bad ones and bad water-ways ; 
suffice it to say, whenever the tunbers of a building, either 
dd or new, are in part decayed, although dry, moisture 
must have been admitted at some time or other, though 
unobserved, and that it will not go any further without a 
fresh supply of wet. This point may be depended upon 
in all cases, and in all situations these internal defects 
should be prevented by good masonry. 

Whep we come to external situations, then it is when 
Timber will stand in need of some assistance; in the 
instance of a post, the best oak in the world will not stand 
that situation for any great length of time ; do what you 
will to the Timber, or place it in ever so favourable ground, 
it cannot maintain the unequal pressure of tempa*ature of 
the ground and atmosphere; a putrid fermentation soon 
begins to press hard upon its particles, and disunites them. 
The better to illustrate this point, I shall take a triple case : 
-—Take three pieces of the best oak that can be got; shape 
two of them into posts ; let them be charred, painted, (ht 
any thing else you can devise to protect them ; let one of 
them be put into dry ground, which is most un&vourable 
to the growing tree, and place the other in a damp situa- 
tion, most favourable to the growing tree ; and at a distance 
from each post plant an acorn or slip : the proof of my 
point will rest upon the growth, health, &c. of the acorns 
or slips, and the decomposition of the post. It will be 
found that the acorn or slip will not thrive so fast in Ihat 
ground where the post is the longest in being decayed, 
but they will thrive much better in that situation in which 
the post is the soonest decayed ; therefore that situation 
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which causes a quick growth, also causes a quick dooom* 
position; and, vice versa, a slow growth, a slow decom- 
position. This is caused by the action of fermentation being 
stronger in the one instance than the other, both as to 
iriegetation and decomposition. Let the third piece of oak 
be put into a dry loft, or sufficiently low under water, 
where no action can take place, and it will endure for 
ages. 

The timbers of ground-floors in damp situations will 
soon be in a state of decay, if not prepared with some anti- 
septic, without which all the bottom timbers will absorb 
moisture, and impart it to the next; and soon, to every 
piece of timber that is the least connected together. Some- 
times fung^ will convey water from one piece of timber 
to the other, in the most simple manna", and it is from this 
cause that the idea of infection has arisen. 

First, No Timber can throw out fungus without the 
supply of water ; in fact, fung^ is nearly all water, in the 
first instance. 

Secondly, It is the nature of fui^s to protrude ; and 
it will in time, if a continual supply of moisture is effected, 
reach from one piece of timber to the other, and when that 
happens, water is communicated by the fungous, which the 
dry timber eagerly absorbs. Therefore it is the conveying 
of water or moisture from one piece to the other which 
causes a general destruction, not by infection, which is 
generally conceived; for pure water, or even distilled 
water, will create fungus in Timber, when no one can say 
that any infection can be produced from pure or distilled 
water. But because these dungs have not be^ sufficiently 
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explaiiiedy and beeftuse ftmgi ilte gett^rated itoinlehoiry it 
appears quite sufficient to apply this paradoxiifal ^piihet^ 
Drp Rotf and th^n td ecttistitute it a #€indet^ul phtoo-i 
merion. Hie thiii^ only wahts iMplifying ; because, if iio 
Aingtis appeaiHMl, the Timber ibkf h^ destroyed, one piecfe 
after the oth^, by commttiiitsatingf nioilittir^ to ^ch other ; 
fti* Thnb^r is a g^eat condii^tbr of inoiitu^; arid it id well 
known that water cannot be held in its natural state when 
the tetrlpeitiitire df the place in #faich it is ^Mifili^ rises 
above the degrees of 46 Fahrenheit Th^ nlcfistilre will then 
be dissi|>ated mt of Mk piee^ of tiitibef id the (Kth^, if 
they do hot eren tdttch, by the actual procesib of fefmenteh^ 
ticfn^ lind thiii is always gciihg on, in damp i$itaati(nli!l, iH 
dtise and covifined plac^ riot expoised to the ^e. 

llie lai^t species of decomposition iteceefsary tcf ifientioii as 
to buildings, &c., iS that cr^at^ ttridet the influence of Wet 
atid dry^ in eitb^ ext^na! bt intertial sititatioris ; external 
k the slowest prote^s, becatide we haye, in general, mdr^ 
dry weather than wet; the majority of time is, therefbte, 
in ferouT ef non-decompdsition, the atmosphere absorbing 
the ttuAsttire dissipaied i and it is #ell known that wdod 
buildings on bri^k and atone foundations will last fbr 
ttany years. 

1 shall pdt another cai^, by way of ilteitrating noiy 
point, dmt every apecies of decays either in the tree or 
Timbei*^cannot be termed infel^ttl :— ^^ffNAiing a nnmbet 
^ itb^f to the amount tff o»e himdred,* c6«ld be liel^cted, 
all of which are in a aiaie of partial decay, ahlkoogh i^U 
gtijwitjg; cut down fifty ofihettit ^>^ hove thenvaaw^ into 
q^«rirfg»bM^d% &e^lbt ibi ttarfMte tff eteclSiy i woottefi 
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building, and after being (itepikted and geasoned, and the 
decayed part cut lAWaj, ^p^lj them to the purpose aboye 
stated, upon a brick ifontidatiott, f^oterfed with slate, tiles, or 
Aatch, in a workmanlike fhatiner^ Tbift bnilding will pro- 
blibly last for ohe hottdred jreaiiB or mor^, but the remaining 
fifty tl-ee^ Will, m doubt^ be quite totten ahd useless in leta 
than twenty years — ^perhaps not one to be seen. For the 
moment the tree is cut down, there will be an end to any fur- 
ther progress of decay that was caused by some accident 
whilst growing, and the boards and scantling will be fit 
for an outbuilding, although a great part of them will 
not be perfectly sound, but will endure for years ; and the 
decomposition that must ensue in consequence of being 
exposed to the weather will be but slow in comparison to 
what would have been the case had the trees been left 
standing ; and all that can be done to prei^ent the wooden 
building from absorbing moisture will extend its dara- 
bility; while to cause the trees left standing, to take 
up more moisture, will hasten their decay. Thus 
the remaining fifty trees will soon be entirely gone, 
when the fifty cut down will last for years in a building, 
for the very reason of your having cut off the evil that 
caused their original decay, by depriving them of water, 
thereby retarding that action which produces decompo- 
sition but not infection ; because, if it was an infection, the 
decayed blotches, which cannot all be cut out, would soon 
spread and destroy the building, which is never the case, 
the only injury the effect of these blotches are subject to 
is, that they will absorb more water and much sooner 
than a sound part. But take a perfectly sound board, and 
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continually keep wetting it, and take a board full of these 
unsound or decayed blotches, and keep it perfectly dry, the 
sound board kept wet, will be gone long before the unsound 
board kept dry. You may nail the unsound board to one 
sound, and keep them both dry, when no infection can be 
created from die unsound to the sound board in one 
hundred years. 




The premature decay of the timbers of a ship, caused 
by the vast inequality of temperature from heat and 
moisture, when situated in a liot climate, is io mi alarming^ 
extent; for when a i^liip that has been some time in the 
service, with her timbers full of water, gets stationed, for 
instance, at Calcutta, the heat of the climate, acting upou 
the timbers that are above water, and, connected as they 
are with the timbers below the water, causes so very high 
a degree of fermentation to take place in them, as ofEeo to 
make it very diiugerous for that ship to put to sea. Per- 
haps the variation of from 40 to 60 degrees of heat may be 
acting upon one piece of timber at the same time; one end 
may be below water nt 40, and the other end above at 80; 
and perhaps near one hundred pieces of timber may be in 
this situation at the same tii-staut. No one, perhaps, can 
imagine the loss of Timber that three months will cause 
in one ship, in the form of gas, when in this situation; 
although the heat may not be carried downwards to the 
bottom timbers, the water will be drawn up to the top 
timbers, which is worse ; and the repetition of this severe 
pressure for months causes a great action, which operates 
aa a menstnium, so as almost to dissolve the timbers ; thus 
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a gfreat loss of Timber is caused erery day, not only in the 
form of gas, but sometimes by the appearance of fungi. 
Considering this ship as almost a solid mass of Timber, 
and every piece so coi||ie|cJ;^4 w4 bolted together, as to 
appear almost imperishable and impregnable to the effect 
of decay ; yet with aU this fuperstruoture of str^gtb, the 
inequality and pressD^^ pf temperature i^ sq gre^t, t^iat in 
a few years that mass of Timber, which Nature, with all 
her vast economy, has been two hundred years in com- 
posing, is decomposed in less th^ fourteen. When all 
ibe interior parts of a ship are well examined, it will aeon 
be seen with what a destructire eknie»t the tinberi 
hay^ to contend, s^er leaving a hot dimate, all the dose 
pl»ees producing a most violent heated atme8phei>e, de- 
composing the thnbers by wholesale. And to the great 
danger of marinen^ those parts of the timbers are the most 
affected which the ship depends upon fat her security to 
hold her timbers togethef i^inst every strain, viz. her 
joints, mortice, and tenons are sure to be affected by 
this overheated fermentation f and if it wore not the cas^ 
that a ship, in the first instance, is built much stroiiger 
than she need be, if her timbevs were not subject to ]»ve- 
mature decfiy, every ship in the East and West India 
trade would founder at sea before the ^cpiration of six 
yeare^ service ; but she is sq built, that no strain can affect 
every timb^ at once, therefore she is often preserycd by 
lier construi)tion, when half her timbers are ratten at the 
mortice and ten(»s : and when a ship is examined, to prove 
her sea^worthy, her eonstmction is never taken into con^ 
sidemtion, all the examination taids, to hispect if her 
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timbers are infected with the Dry Rot; at the Earac time 
coqstruing the cause of the Dry Rot to be the effect of 
^aie infectioii) arising out of the Timber alone, and not 
arisingoutof the situation in wLicb the timbers are placed, 
and beiug totaUy tguorant of the principles] and cousti- 
lutioD of Timber. All this tends to create extreme errors, 
and prores that not one inspection in ten is worth a straw^ 
because the examination has no real system, nor have 
the inspectors any judgment to guide them. The natural 
tendency of Timber to decay, in the sitnation in which it is 
placed, never enters their beads ; they only look for some 
unnatural cause, the Dfy Rot ; and if that is not to be 
found, they do not examine any furUier, but pronounce 
the ship sea-worthy, wheu perhaps half her mortices and 
tenons are rotten. No man can well be said to be compe- 
tent to examine the timbers of a ship, unless he well 
understand the true cause of premature decay in Timber, 
and so far knows its constitution, as to be able to judge 
what pressure Timber can endure, when placed in tlio 
diffcreut situations of a ship, and to be able to ascerr 
tain what extent of injury her leakage has done to her 
timbers, which is a very m^^^fial point, although not much 
thought of, by inspectors or builders of ships. 

Their principal examination is to strip off a lew planks, 
and bore a few pieces of timber, fo look ibr this Dry Jiot, 
when the parts most afifected are the most difficult to get 
at, and, therefore, are often passed over; taking it for 
granted, if the middle of the timbers are sound, the ends 
are sound also. 

Even iu the workmanship of such an immense pile of 
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wood, many of the timbers get very badly put together, 
when the water soon makes way amongst them, and the 
work of destraction begins. I have not the least doubt 
but a bad workman sends many a ship to the bottom, 
although he may have had the using of good Timber; and 
I have also no doubt but a good workman often saves a 
ship, by making good work with indifferent Timber. 
When we contemplate the horrors of a ship foundering at 
sea, with all hands on board, without a single rock to 
injure her, there must be something very deficient, either 
in workmanship or Timber — ^for a frame so constructed to 
fill with water in an instant, and go down, appears a 
paradox — ^when, no doubt, this ship was inspected before 
she left the port she sailed from. Therefore the present 
mode of inspecting seems to be a kind of hit or miss job, 
whether any good is done or not by the inspection ; and it 
always will be the case, so long as such a gross error, as a 
supposed infection, produces the disease called Dry Rot, 
continues to be a generally received opinion. I hope such 
an opinion will soon be exploded. 

Having stated thus much upon the variations and incon- 
stancy of temperature in the three last Sections, I will, 
from valuable extracts, treat in the next upon the good 
effects of an equal and constant temperature. 
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SECTION VI. 

SHOWING THE GOOD KTFECT OF TIMBER BEIITO IN A COirBTAWT AMD 
EQUAL TEMPERATURE, FROM UNQUEtTIONABLB AUTHORITIES, &C. 

The inequality of temperature having been fairly stated, 
and the effect of such inequality having been shown and 
clearly proved to be the real cause of premature decay in 
Timber, I now proceed to give a few extracts from un- 
doubted authorities, in proof that in a constancy and 
equality of temperature Timber will endure forages. 

Sir Christopher Wren, in his Letter to the Bishop of 
Rochester, inserted in Wadman's History of Westminster 
Abbey, notices ^^ That Venice and Amsterdam, being both 
founded on wooden piles immersed in water, would fall, if 
the constancy of the situation of those piles in the same 
element and temperature did not prevent the Timber from 
rotting. 

Innumerable have been the instances of piles having 
been drawn up sound, after being for centuries under 
water. It is recorded that a pile was drawn up sound 
from a bridge on the Danube, that parted the Austrian and 
Turkish dominions, which had been under water one 
thousand five hundred years ; the piles under London 
Bridge are sound, after being driven seven hundred years. 

It may be necessary to inform the reader, that Timber, 
being thus placed under water and out of the effect of the 
atmosphere, is equally preserved from decay as if placed 
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in a dry Bituation and out of the effect of moisture ; because 
in either case the Timber is placed in an equality of tem- 
perature or surrounding medium; or, in other words, being 
sufficiently low in water it is impervious to the air, and 
being placed dry is impervious to moisture ; the desideratum 
19^ to make Timber impervious to moisture in damp situations. 

l%e next consideration is the known durability of 
Timber in buildings. First, the Alhambra Palace in 
Spain* The timbers of this palace are supposed to be 
near three thousand years old ; it was brought by the 
Moors into Spain, and erected by them about two thousand 
years since ; and when brought into Spain it had been 
before erected and taken down. The timbers are now as 
90und as in the first moment; and it is well authenticated, 
that no insect will live in the place; for if one is taken into 
th^ palacev it dies immediately: it is conjectured the 
timbers were impregnated with some composition* See 
Murphie'a Arabian Antiquities of Spain, published by 
Cadell m^ Davies, Strand* 

The roof of Westminster Hall is another instance of the 
dur^bilit^ of Timber, when seonfed by good masonry, iGrom 
the eff^ of moisture, thereby being preserved by a 
constant and equal temperatore* This roof is several 
kuudrod years old, and perfecdy sound at this time. 
Nom^row genUemen, as also surveyors, &c. are no doubt 
in possession cf similar facts in other buildings, that are 
some hundred years dd; nor need I remind th^n of the 
numerous complaints to the contrary in modwn-built 
mmtioiw» &C. being o&m affected with pr^OMitiue^^cay in 
AwtimbanEk 



It is Dot however to be inferred^ from the natural pro- 
pensity of Timber to putridity and decay in modem 
buildings, that this evil necessarily is invincible, or that it 
may not be conquered and effectually subdued by a proper 
application of fit and adequate means ; nor is it hastily to 
be concluded, that because all former attempts have 
hitherto failed, that all further attempts must in like 
manner be equally destitute of success; on the contrary, 
the poaribility and practicability is hereby intended to be 
establkhed, and the points already stated will most de- 
cidedly show, that nothing will be attempted which has 
not actual experiments to establish {tie fitct. 
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SECTION vn. 

ON THE SEASONING OF TIMBER, &C. 

Various are the plans that have been reccmmiended for 

the seasoning of Timber, most of which are certainly very 

bad. The general method is to expose the Timber to the 

effects of the atmosphere in all seascms; some persons have 

gone so far as to sink Timber in water, from an impression 

that it will get rid of the juices, which juices are supposed 

to be the cause of the Dry Rot; the oven and hot sand 

have been employed; so that many thousand loads of 

Timber have been destroyed in useless experiments. 

Sinking in water Timber that is again to come in contact 

with the atmosphere, will not only get rid of the juices, 

but the best qualities of the Timber also, which will be 

materially injured by the continued evaporation of so 

much moisture. The idea of saturating large Timber 

with water, for months together, because it has been the 

practice of some persons to soak in water boards that 

were to be laid down as floors, is monstrous ; only conceive 

the difference in the facility of driving off the water from 

boards, and that of driving it off from large Timber, 

eighteen inches or two feet square. The boards, perhaps, 

will never more be wet; therefore, by this unnatural 

method, the first injury they receive, is the last : but not 

so with the large timbers of a ship, which must, from the 
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situation in which they are placed, be continually absorb- 
ing fresh moisture ; and if the timbers so soaked. are placed 
in a confined situation, either in a ship or building, it will 
soon create a putrid fermentation. This process of soaking 
Timber in water is against all principle in seasoning; 
which should be, to throw off all the remaining aqueous 
matter that is left in the Timber, after the tree is cut down, 
in order to compress it ; instead of introducing more water, 
thereby tending to soften, expand, and even dissolve it. 
Dry places, admitting the common atmosphere with judg« 
ment, are quite sufficient to season Timber. Moisture 
should never be permitted to enter Timber again, after the 
axe has laid it prostrate ; if it does, and that repeatedly, 
an incipient Rot soon begins to act : although very slowly 
at first, its effects are continually increasing ; and according 
to the quantum of moisture admitted, and of heat created. 
Timber may be decomposed in three or in thirty years. 

It may be necessary to observe, that no actual progress 
in seasoning of Timber can be effected, until the moisture 
in the Timber becomes heated by a slow fermentation, 
which causes an expansion of the moisture to take place; 
it consequently then moves off by evaporation, which is 
absorbed by the atmosphere, when, after a length of time, 
the Timber becomes free from moisture, and it may then 
be said to be well seasoned ; and no change has taken 
place either in the elements or combinations in the prin-i 
ciples of the Timber. But if it is exposed to the uncertain 
state of the weather, sometimes wet, sometimes dry, and 
this for a considerable length of time, the action which is 
necessary to carry off so much wet becomes so great, that 
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the T^ry o^ntre of the Timber can never get seasoned at 
all, while the external part to a certain extent gets rent to 
pieces, is in a partial state of decomposition, and its chemical 
principles destroyed by being so often wet and dry. The 
desideratum in seasoning Timber, is g^radnally to drive off 
alt the original moisture left in the tree aftier it is cut 
^own, but not by any means to admit more. 

The same bad consequences that will attend hay that has 
often been wet and dry during harvest tune, will apply to 
tiie seasoning of Timber ; for if, after repeated wetting, the 
hay is at last got up dry, are not its best principles and 
qualities gone, and if put together wet will it not even 
take lire? Timber is liable to the very same effect, only 
not so soon, nor to so great an extent ; it will not burst 
into flame, because the cohesive power of attraction among 
die particles is greater, and therefore they are not so soon 
set in nu>tion in Timber as in hay | but in time, under the 
eircmnstances of being wet and dry. Timber will become 
oxidated. I have some specimens of decayed Timber 
diat are so fer oxidated as to have been nearly ready to 
Inirst into flame < from all this it is evident, a better method 
of seasonii^ must be adopted, before it can be made to 
endure, as it tonneAj did, for centuries. 

The grand question is, can any person get properly 
remunerated finr his labour, study, and experiments, even 
were he to succeed in adopting a proper mode of seasoning 
Timber f for, it would either take too much room or too 
urach time to be encouraged, and in the minds of Timber- 
dealers, ficc the sooner it decays the better. Even gentle- 
men, when they are determmed to buildi are in such a 



hurry to get the building up, that no time can be allowed 
for seasoning the Timber ; the consequence is, tnat in a 
little time a partial decay appears, and a hue and cry of 
the Dry Rot resounds for miles around the neighbourhood 
of the mansion ; an action at law is commenced against 
the builder ; surveyors are brought from all parts of the 
country, to examine the ctfuse why this monster, the Dry 
Rot, should 80 soon appear; the building is laid open lor 
the timbers to be inspected, and by the time the cause is 
determined, the timbers get well seasoned, in consequence of 
the moisture being driven off,by the opening of the building 
admitting sufficient atmospheric air to absorb it. The result 
is, the building gets under the protection of the law, as an 
heir-loom, with mcmey enough besides to iumish it for the 
ease and retirement of the solicitor, while the builder and 
his employer get the Dry Rot, or in my own words a 
premature decay in their pockets or purse : and all that the 
surveyors can do, is to differ in their opinions, like all other 
scientific men ; those for the plaintifiT insist that it is die 
Dry Rot, those for the defendant insist upon the contrary ; 
when the only true point that is elucidated by their 
evidence is, that not one of them knows any thing about 
the matter ; for in reality they do not, nor id it possible that 
they can know, under the present received opinions of the 
cause of this phenomenon, termed the Dry Rot 
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SECTION VIIL 

A BRISF RSCAPITUULTION OF SOME OF THE POINTS IW THE FORMER 
8ECTION8---THE CHEMICAL AFFINITY OR UNION OF THE ELEMENTS IN 
THEIR COMBINATIONS) OR SYNTHESIS— AND OF VEGETABLE ECONOMY 
IN THE PRODUCTION OF FOLIAGEy'&C. &C.— ^HE CHEMICAL ANALYSIS, 
OR DECOMPOSITION OF TIMBER, AND THE ANALOGY OF FOLIAGE AND 
FUNGI, &C. 

4 

The component, >or elementary parts of Timber, consist 
(as before stated) of oxygen, hydrogen, and carbon or 
charcoal, in c^itain proportions, called a ternary or three- 
fold combination. This union is formed under the laws of 
inatter and motion, attraction and repulsion ; and to trace 
its primitive action, we must begin with the acorn, which, 
of course, .contains all the constituent elements and prin- 
ciples of Timber within itself; and, being placed in the 
ground, absorbs moisture, which forces the powers of 
vegetation into action. In this first stage, every particle 
of water, which is impregnated with earth, must undergo 
a change or decomposition, before any increase can be 
made in the progress of vegetation ; in this change, the 
necessary elements are produced, consisting of oxygen, 
hydrogen, and carbon or charcoal, which forms the ternary 
combination, technically called the synthesis of the oak, or 
any other species of Timber. This conversion of a fluid mat- 
ter into a solid body, exhibits changes which are the secret 
springs of nature ; — that a tender plant, placed in the cold 
ground, shall be possessed of such wonderful power, as 
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under 00 low a temperature as about sixty degrees of 
Fabrenbeit, to accomplish the decomposition of so much 
water, when all the sci^ice of man cannot produce the 
same effect, unless by a d^^ree of heat of from seven to 
eight hundred, or by s(»ne chemical union of a violent 
nature; so that the acorn or slip has only to be supplied 
with moisture, drawn from the earth into the roots, to 
produce all the elements and principles necessary for the 
growth of vegetation, and is verified in due course of 
time by the ap^pearance of foliage, S^. Thus this grand 
work of nature passes on, without the least concern on our 
part, so that we can only get enough to supply our wants ; 
the supply of which appears so very regular and simple in 
its nature, that the down well understands it. Now the 
analysis, which in its nature is as simple ; yet all the science 
of the world appears not to comprehend it in the least, 
because of the appearance in some instances of fungus, 
the producticm of which is as natural to Timber when cut 
down, as that of foliage is to the tree when standing ; for, 
by analogy, die effect of these productions is fi^m the same 
cause. The appearance of foliage must be considered an 
organic productibn, and that of fungi an inorganic action ; 
the former is a proof of increase, the latter a proof of 
decrease, which is certainly a great difference ; but such 
are the laws of matter and motion in the production of 
vegetation^that composition or decomposition are a sine 
qua nan with nature ; if increase is checked, decrease must 
follow, even in the growing tree ; therefore it is plain, 
foliage, &c in the tree, is analogous to fungus in the 
Tiniber. For it is proved beyond a doubt, that if by any 
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accident a rapture takes place in an;f part of the brandies 
of the tree, instead of foliage^ shoots^ Ace, we see ftingtiB ; 
for, from the moment the organic action is lost, putridity 
commences in the growing tree, and continues so long as 
moisture is conveyed to the ruptured part : when moisture is 
no longer conveyed, dead wood is the consequence ; but 
when the tree is cut down, the oi^anic action is certainly 
lost, so that upon the admission of moisture into the 
Timber^ putrid fermentation takes place, and fungus often 
appears. • 

This point will be still farther illustrated, in the spring 
of the year, when all the increase in vegetation takes place, 
and when the secretions are first formed into something 
like a solid matter : if we could examine it, we should find 
it little more than a state of fungus or spongy matter, which 
in the course of time becomes concrete and hard, forming 
wood ; therefore, there is nothing unnatural in the sugges- 
tion, that a fungus or spungy matter may not only be the 
last state, but also the first state of wood ; or, in other words, 
what may be its primitive state and texture, may be its 
final' state and appearance ; which reduces the point in 
question to be the natural composition and decomposition 
of wood, or that the synthesis and analysis of vegetation 
will show a fungus appearance* In the first instance, all the 
elements are economized ; in the latter they are all set free. 

The following truth will furnish another proof that the 
ramifications of foliage and fimgns are, by analogy, the 
same matter producing a diflferent efiTect* If you train 
against the wall the fungus protruding firom a piece of 
oak, it will fonn the portrait of the oak-4re6; a piece of 
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ittal #ill nhaw the p<Nrlndt of die €^-tree ; widio on, with 
every speoies of Tfanber : but when fnngfOB is protraded in 
the open atmosphere, the preaeafe on so soft ft matter forma 
the eap4ike shape we see in general. Fang^ has often 
been fonnd trained against a wall, and has been admired 
for the beanty of its figure $ had the ramifications been 
examined, and the species of wood from which it had sprung 
been traced, it would hare been proved as above stated ; 
so that nothing can afibrd a greater proof that the produc- 
tion of foliage and fungi are the organic and inoi^fanic 
ramifications of Timber. 

There can' be no doubt but the hardest wood known can 
be reduced to the same soft state as at first secreted in the 
growing tree, and yet maintain all its powers, to extend its 
ramifications in the form of fung^ ; this can always be 
done, and is going on every minute of the day, by fermenta- 
tion, which process is only a common decomposition, and 
not the consequence of a contagious or infectious disease, 
as is generally supposed. If all former writers had given 
themselves less trouble in reading other works, or writing 
their own upon theory only, and had exerted themselves 
on natural researches and experiments, to prove the point, 
they no doubt would have been able to come to some 
conclusion nearer the truth, than what they have written 
on this subject; they would have been able to simplify the 
question instead of perplexing it more and more. 

Though great anxiety seems to have been felt by writers 
in all ages, to understand the origin or cause of that 
decomposition, which has so long been called the Dry 
Bot, yet no one seems to have taken any trouble to study 



44 

the subject properly ; perhaps no one thought it worth his 
time, so long as plenty of Timber was to be had, or that the 
growth exceeded the loss : but the case is far different now ; 
the loss exceeds the growth, to an alarming degree* and 
the alarm would be much strengthened, if the whole British 
navy were drawn up in a line, so as to give some idea of the 
immense quantity of Timber that is wanted at least erery 
fourteen years, and we were then informed that it requires 
the time of from one hundred and fifty to two hundred years' 
growth to replace the same quantity, thus showing, that 
we destroy it eight times faster than the vegetable king- 
dom can supply us. I should think in about another 
century this great waste of Timber will be severely felt, 
and ship Timber become scarce; therefore every well- 
wisher to his country will begin to see, that some steps 
should be taken to endeavour by some means to put a stop 
to this profligate loss of Timber, by premature decay. 
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SECTION IX. 

« 

ov nnroi avd its ahaloctt to fvsiow nr mitals, as a proof op its 

BXniO TBB noon D STATB OP BXI8TBHCB IM TIMBX& OR TBGETATIOV 
Iir ORMBRAL. 

To simplify the origin or cause of fangi (the harbinger 
of regetable destmction and confounder of manual science) 
to the satisfitction of all parties, will be a task indeed ; for 
my own part I am perfectly satisfied as to the cause of 
this phenomenon, and my opinions are founded upon actual 
researches and observations from nature/ and practical 
experiments, the result of which I shall freely state, 
without fear of contradiction on the truth of my assertions, 
and without personally contradicting the opinions of others 
on the same subject. The first thing to inquire into is, 
what changes and how many states of existence all bodies 
in nature are subject to, and susceptible of, by the alter- 
nate absorption and dissipation of heat or caloric, and by 
what ls(ws these changes are goremed. 

EXTRACT. 

^ Almost all bodies in nature are susceptible of three 
several states of existence, viz. solid, liquid or fusion, and 
aeriform, and that these states of existence depend upon 
the quantity of caloric held in them, it is easy with a 
certain apparatus, with divers experiments, to determine 



the quantity of caloric required for converting solid sub- 
stances into liquids or fusion, and liquid into elastic or 
aeriform fluids ; and vice rersa, what quantity of caloric 
escapes from elastic vapours in changing to liquid, and 
what quantity escapes from liquids during their conver- 
sion into solids/^ — ^Lavoisier. 

Agaio--*^ If the effect of beat, under certain cirornn* 
stances, be carried still further than is necessary to render 
solid bodies fluid, vaporisation begins. Vaporisation does 
not always require a previous fusion ; some bodies tre 
capable of being converted into a viqporous state, without 
previously becoming fluidy and others cannot be vdUitilised 
at any temperature yet known«''«--AccuM. 

The term fusion is generally applied to metals, which is 
the second or middle state of existence, and I think all the 
rules of analogy will support the hypothesis, that fungus 
is the fusion or second state of existence in Timber and 
vegetation in general; that is, fungus is Tiniber in an 
elastic and soft state, in consequence of being healed by 
fermentation. This analogy is borne out by the circum- 
stances, that met^ require a greater degree of heat to 
throw them from a solid state to a state of vapour or gas, 
than to a state of fusbn; so it is with Timber^ it will take 
a much greater degree of heat to cause the entire decom- 
position of Timber by vapour or gas, than it does to throw 
out fungi ; because fung^ is always generated in a cool 
atmosphere, which reduces the internal heat caused by 
fermentation in the Timber. Metal in a state of fusion is 
visible, so is fungus; metal ia a gaseous state is lost, so 
is Timber, and to a great extent Mrtals ava saldoni or 



nevH tibrown into a gaaeow state because of the total 
lo00» and llie difficulty of presenFiiig the temperature so 
hif^l but in regetatioa it ie more difficult to preserve 
the temp^^ture necessary to produce fuugu% than to 
throw it off in the gaseous state ; because all yegetablea 
are more volatile in their principles than metals, holding 
so much wat^ ; but the difference of these points will nol 
affect the validity of my hypothesis, because the same laws 
govern both oases as to metals and Timber. The natural 
state of the atmosphere preserves the metal and Timber 
in a solid ibrm, while a certain degree of internal heat or 
caloric changes the solid state of both to a state of soft- 
ness or fusion, and a much higher d^Tee of heat will 
produce a change of both into a gaseous state; therefore 
it is clear, that these different states of existence in v^e» 
tation can cmly be effected by the same laws that work 
the change of the diffident states of existence in metalsjp 
because no other law can effect a change in either of them; 
then if it is an axiom in one case, why (as Sir Isaac 
Newton said) is it not to be an axiom in the other) In fad 
it must be ao^ because if Timber becomes heated by 
internal fermentation, its particles are disturbed, and its 
solid state is reduced either to fungus^ or is lost in gas oar 
vapoun It is just the sune with metals in the furnace, the 
heat created by the Uast, and the heat created by fermenti^ 
tion, act precisely with the same effect on the particles of 
each body, only the particles of Timber require a less[ 
degree of heat than metals, but the state of their existence 
are both dianged by an adequate degree of heat necessary 
to overo^me the power <tf attraction in each. Metalsin 
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second state df existence, are rather improved than other- 
wise, which is not the case with Timber ; but in the next 
state of existence, viz. gaseous, they are both destroyed, 
and nearly the same elements are set free by the analysis ; 
for all bodies are formed out of four elements, viz. oxygen, 
hydrogen, nitrogen, and carbon, and the combination of 
these elements are susceptible of the three several states of 
existence, as noticed above ; each body varying in its 
proportions and principles. In some cases, the body con- 
sists of the four elements, in some of three elements, and 
some only of two ; but when any of these bodies are decom- 
posed, the elements resume their original simple state. 
Metals in a state of fusion, are not much altered in their 
elements and properties, the change is only by an excess 
of heat or caloric. Timber in a state of fungus or fusion is 
changed by an excess of heat and moisture, and the pro- 
portions of the elements are altered, therefore it cannot, as 
in the case of metals, return to its original solid state again, 
because the corpuscular attraction is destroy ed in Timber; 
but not so in metals. The diamond has three states of 
existence ; but when once we change the solid state of a 
diamond, it is immediately lost in vapour or gas, and never 
can resume its solid form again. No mare will Timber. 
This point will support my hypothesis, that, by analogy, 
fungus is a middle state; but, like the diamond, the particles 
cannot be reunited again into its original solid state, like 
unto metals. Thus I Aink it is clearly proved, that the 
caif^e of fungi is a more proper term than the origin of 
flings'. What would be said if a person were to ask the 
origin of solid metal, and then ask tcfr the origin of metals 
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in fusionf He might ask for the cause of ftised metals; he 
would be answered, that the particles of the fused metal 
were driven to a greater distance from each other by heat, 
than the particles of the solid metal. Therefore I think the 
origin of fungi must sink into the term cause of fungi, 
which cause is produced by the same effect that produces 
the change between solid metal and metal in fusion, vi z 
the expansion of its particles by heat or caloric ; therefore 
we should write in future the origin of vegetation and the 
cause of fungi, or the origin of Timber and the cause of 
fung^ ; and the origin of grass, hay, and straw, and the 
cause of the mushroom. I therefore sincerely believe that 
fungus is only a middle state of existence and not the pro-* 
duction of a new species of vegetation from seed, as is 
generally supposed to be, but which may more properly 
be called an excrescence forced out by excess of fermenta* 
tion, still maintaining most of the properties inherent in 
that species of vegetation from which it proceeds. That 
this hypothesis should have remained so long in chaos is 
to me wonderful, and that these analogies on fungi here 
set forth should have never before been broached is also 
a matter of surprise. I can only account for this apathy 
in science, from the circumstance that the abundant supply 
of Timber with whidi Nature had in a perfect state covered 
the earth, did not render any attention necessary ; but in the 
case of metals it is not produced in a perfect state, there- 
fore man was obliged to make use of his knowledge, and 
become a chemist. The value and use of metals gave a 
stimulus to science, when, after various researches and 
experiments, the furnace was erected to purify that which 
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Nature pmiue^ impure ; the art and doie&ee of man was, 
in consequenee, pot to the test to make the rough ore 
usefuL I need not tell the reader to what an extent he ha§ 
succeeded on the properties of metal ; but I have to tell the 
worldy that with respect to Timber, Nature has done erery 
Aingy the science of man, nothing; because the immense 
quantity of Timber with which Nature had covered the 
earth made it necessary actually to clear it away^ therefore 
man became profligate in its use, and ni^ligent in its 
preservation ; and the only advance which has as yet been 
made to counteract the immense loss of Timber, by prema* 
ture decay, is conflicting theory, and that consists of the 
most unnatural, loose, and monstrous suggestions; the 
{subject remains still hidden in darkness, and nothing but 
conjectures put forth one century after the other. 

With respect to the mushroom in the fields, c(»nmonly 
used for culinary purposes, and which in general shoots 
up from decayed and parched roots of grass after a long 
drought, followed by a copious supply of rain, which these 
decayed roots eag^ly absorb, a violent fermentation soon 
begins, a rapid expansion takes place, the rain cods the 
air and produces heat in the ground^ and in a very little 
time thousands of t)ie fungi tribe shoot up before momiugi 
particulariy in those pastures where the roots of the grass 
have been the most injured and burnt up; but if the 
atmosphere of the night should be dry and heated, so as 
to absorb die moisture dissipated by die fermentation of 
Ae earth, which it sometimes will, in that case we see but 
few mushrooms. The darkness of the night has nothing 
to do with encouraging die growth; it is the coolness of the 
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air, and Ae heat of the gitmnd in a atate of fer- 
mentation, that forces die growth of the mnsfaroom; hot if 
Ae atmosphere should be heated, it will absorb all the 
moistnre that is necessary -to expand the fnngas ; the roots 
of grass, flee, become entirely decomposed, no cnticle 
can be formed to hold the heated matter necessary to 
produce the mushroom, and all goes off in the form of gas. 
In thtfi case, although the night is as dark as pitch, and as 
secret as die grare, you will have little or no mushroom ; 
all matter will be dissipated. 

Hie field mushroom is often generated from horse dung 
and hay and straw scattered about the ground ; and what 
the gardeners call spawn, is nothing but very small par- 
ticles of hay and straw, and the half-concocted dung of 
horses in mill tracks and elsewhere, collected together and 
mixed with a proper compost; the temperature of which 
compost must be brought up above the surrounding 
medium ; he will then get some crop : but if the surround- 
ing medium is above the compost or mushroom bed, at the 
time when this spaMm, as they call it, is just ready to spring 
up, he will in that case lose most of his crop, upon the 
principles just stated. 

Mr. Brandt notices, in his Manual of Chemistry, second 
edition, vol. iii. page 8, article 1625, that ** The heat of 
plants is in many instances above that of the surrounding 
medium, and there are cases on record in which very 
remarked elevation of temperature has been observed in 
them ; but upon this subject we as yet have no accurate 
researches.** 

As far as my researches and observations have carried 
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ine, the heat of plants above the siirrouiiding medium 
appears indispensably necessary ; and that it is one of the 
secret springs of Nature, that when any matter is ready to 
protrude, the temperature of the surrounding medium 
should be below the temperature of the plant or tree. 
This variation of temperature is necessary to assist or 
cause the cuticle to form, to prevent the fructuating prin- 
ciples from dissipating, which would otherwise be the case, 
if the surrounding medium were to be much above that of 
the plant; and no doubt in all instances of protrusion, 
whether of foliage, fruit, branches, fungi, &c. at the time 
of its bursting forth, the heat of the plant must be above 
that of the surrounding medium, to produce not only 
healthy and perfect increase in vegetation, but also to 
allow of any parasite or unnatural soft excrescence to form, 
let it be what it may. If it were not so, how could the 
three different states of existence be accomplished, either 
by Nature or science. According to that state of existence, 
to which the change is intended, the variation of tempera- 
ture must either be above or below the plant or body ; but 
if no change is intended, the temperature of the body and 
the surrounding medium must be equal : for instance, in 
metals, if the temperature of the solid body remains at the 
same point as the temperature of the atmosphere or sur- 
rounding medium, its particles consequently have no 
motion, and the metal exists in its solid state ; the tempe- 
rature of the metal being elevated to a certain degree 
above the surrounding medium, it is held in a state of 
fusion. But if the t^nperature of the surrounding medium 
were to be above the temperature of the metal at melting 
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heat, what would become of it ? would it not be volatilized 
and be lost in gas, the same as if the temperature of the 
furnace were to be carried to a sufficient height to produce 
the yaporous state of existence ? The effects of these laws 
in the yariation of temperature in metals are only to be 
applied to effect the same purposes in vegetation ; and 
prove that a cool atmosphere is necessary to prevent too 
much dissipation of the matter in motion, which must be 
fluid when the plant is in a state of fermentation, and ready 
to send forth its fructuating principles, that the cuticle or 
protruding covering may form, more particularly in the 
case of fungi, otherwise the whole plant or body would be 
dissipated in the form of gas. The surrounding medium, to 
produce fungus, must be below the Timber, plant, or com- 
post ; in fact, the elevation of the planfabove the surround- 
ing medium, is identically the principle which constitutes 
the atmosphere of spring, the cause and effect of expansion 
and increase in v^etation generally ; but when ihe eleva- 
tion of the surrounding medium, which is the case after the 
heat of summer, is above the plant, it c<mstitutes the 
atmosphere of autumn ; the effect of which is to collapse, 
shut up, and destroy all appearances of the exterior 
beauties of foliage, &c. in vegetation* These variations of 
temperature are the effects of the laws of Nature in the 
r^ulation of vegetable economy ; they must exist, or the 
whole system of still life and animated Nature, and the 
globe itself, must stand still and be no more. I shall once 
more illustrate my hypothesis, by touching upon the three 
states of existence in bodies. Equal temperature of the solid 
body and the surrounding medium fixes that state of 



MLiflmoe wbtcb allows of no aetion in the pMiicki of the 
body, and il renmuis id a boUA state ) but when tba tempo* 
rature of the body m above that of the aurrounding medium, 
•uppoimig the aurrouuding medium not to be above sixty 
degrees, exponsioii takes place, and the solid body is 
changed by the motion of its particles into another state of 
eustence, in metals termed fusion, m v^etation increase 
by expansion of its ramifications, either perfect or imperfect 
that is, either fidiage or fungusL But if the surroundii^ 
mediimi were to be elevated to double or treble the internal 
beat of the plant, &c« then vegetation makes but little 
progress, or is entirely destroyed in the f<Nrm of gas, and 
no fungus can be fi(»rmed i henoe we see in hot dimates 
little or no fidiage or branches, and in cooler climates en 
excess of foliage and top wood. Therefore it appears that 
ail protrusions must be put forth in a cool atmosphere ; if 
die day is too hot, night is the only time, particularly in. 
warm climates, when the heat of the atmosphere is abated^ 
and the heat of the plant increased, whidb is proved to 
d^nenstration in the fimgi tribe, particularly in the spon- 
ianeoiis growth of the mushro<»n in die n^t. This Inringa 
the point to agree with Mt» Brandt's extract in his Manual 
of Oheaustry, on this subject, that the beat of plants is in 
asany instances above that of the surrounding medium, 
wiiidi has been proiRed by the observation and researches 
made by the author of diis treatise during the last ten 
years. 

I shall wm eonclude the subject matter of this treatise 
by reoapitulating 0ie following observaticms t'^ 

Fimt, T%Mt M fongi are the middle state of existent in 



vegetable economy, in congequence of putrid fermentation 
created by beat and moisture in the solid body of the plant, 
fitxm the blade of grass to the sturdy oak, which is in 
direct analogy to the middle state or fusion of metals, by 
the act of separation of th« paitidea, in both cases, by the 
power of repulsion predominating over the power of 
attraction. Thus Timber, as well as metals, becomes soft, 
and k thrown into another state of existence by the inter- 
vention of a certain portion of caloric or beat amongst the 
partides^ and die solid state of existence is lost. With a 
g^realer i^pw of beat both the metal and the Timber will 
be ooii¥«rlad into the gaseous or yaporous state, and no« 
liMg but tbe earthy matter left kk each, which cannot be 
decfwposed. 

Secondly, That fui^fus in Timber is, by analogy, from 
the same eause and ethci as foliage, &o. in the growing , 
tree; im both instances showing the natural ramifications 
inbernt in the body, whether standing or felled ; foliage^ 
&e» beii^ an oiganic protrusion, and iungus being an iuF 
organic eaKCfescence, in no way propagated by any new 
lAallsr or substance applied, such as seed. The principles of 
yegetatiim in g^ietal, and more particularly Timber, have 
tt themdTes sufficient matt^ to throw out fungus, as tlie 
tree baa capability to throw out Miage^ &c. There is no 
point m mitural history to warrant such an hypothesis^ near 
any defieieiicy in vegetable economy as to leqpiire ibe 
assistanoe of seed to produce fungi. 
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SECTION X. 



ON THE NATURE OF'THE PROPOSED REMEDY, AND THE SEVERAL 
OBJECTS TO WHICH IT IS APPLICABLE. 



The general object of the remedy to be proposed or 
suggested consists in the application of a liquid composi* 
tion, for the very hnportant and weighty purpose of render- 
ing Timber impervious to moisture in all situations in 
which it can be placed, in a building or ship, which 
composition can never be dislodged, but presents an 
invincible opposition to fermentation. 

The power and effect of this composition is such, that it 
cannot be evaporated or extracted by any exposition to the 
sun, or by any confined or damp situation ; nor will the 
wood work be subject to contract or expand, which is very 
much the case with doors, shutters, and window frames, 
made of soft and porous wood, such as deal, &c. ; but, if 
prepared with this composition, doors and window frames, 
&c. made from the softest deal, will always remain as at 
first fixed, neither swelling nor shrinking, becoming equal 
to mahogany, &c. ; thus giving compactness,* strength, and 
durability to the most useful and cheapest article in the 
building department ; being undoubtedly a very general 

* It will be seen by the result of the experiment No. 19, that even 
the sap of oak is made equal to the heart by the compressive and anti- 
septic qualities of the composition. 
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and material quality in the object of economy, which 
renders it almost superfluous to say that it must be of the 
greatest possible utility to the nation at large. The in- 
crease of strength will allow of a reduction of scantling in 
almost all cases in which Timber is used ; which would in 
itself be an immense saving.* A ship might be constructed 
many tons lighter with equal strength, and the cargo be 
more securely protected from damp and mildew. The 
dimensions of masts and spars might be much reduced 
also ; boats and barges would be rendered more secure 
from leakage, and better protected against being staved. 
It is also an invaluable discovery for all the wooden erec- 
tions and materials used in brew-houses, when the destruo 
tive effects of steam will be neutralized. 

This composition acts most powerfully as an antiseptic 
in the oxidation or common rust of iron.f 

The advantage of this composition will also be very con- 
spicuous in the ordnance department; all the war mate- 
rials, fortificaticms, &c. made of wood and iron wiU be 
protected by resisting the effect of heat and moisture in all 
destructive climates. 

Even animal matter has been preserved for ten years, 
being perfectly sweet to this day. A slice of beef was 
prepared with this composition in August, 1818 ; the lean 
part is rather hard, but the fat part k now as soft and as 
sweet as it was at the first moment. Any gentleman may 
see it 

* See experiment No. lOj on some rotten oak branches, 
t See experiment No, 8. 



SECTION XI. 

PARneVLARS OF EXPnUMIim, ACTUALLY MADB, MMtnS VUKWOBW OV 
ASCERTAIIIING TBE SriFEqTft OW THl BJEM SPT ?ll9POSB9. 

Such are the effects to be produced from tbe use of Ais 
compositioii <m Timher and iron ; and in order to oTinee 
that these expectations are not destitute of the necessary 
solid foundations in facts, a snfficient number of the varioiis 
experiments made on this occaskm, although they bear but 
a rery small proportion to the aggr^ate, are here minutely 
stated. 

1. Tvro sections of white deal, each weighing one pound 
thirteen ounces avoirdupois we^ht, were immersed fbr six 
days each, the one in water, the other in eompomtion ; at 
die end of which time they were each taken out, and again 
w^hed } that which had been in the water had absorbed 
nine ounces^ and that in the composition two ounces and 
a half. 

9. Two sinutar pieces of yellow deal, wdghing each 
two pounds eleren ounces, were in like m wner immersed 
ler six days each, the one in water, the other in compost 
tioB ; after whidb time they were taken out and weighed : 
tfiat which had been in the water had absorbed six ounces ; 
that in the composition, four ounces. The water in the 
white and yellow deal was atl evaporated on the second 
day after the sections were taken oat i but the composi- 
tion in tbe other two sections remains, viz. from the month 



of Jnne, 1817, to die pMsent ftime^ 1807, without asy loM or 
dimkuitioii, dry and hard. 

From this it appears, that white deal absorbs more water 
and less composition, in proportion, to yellow; and the 
quantity of water absorbed by the white^ accounts for its 
more rapid decay in external situations: as the greater die 
quantity of water absorbed, the quicker is the Timber 
destroyed. For instance, a piece of seasoned oak in the 
same time, six days, would only absorb half an ounce; 
so that, in a damp situation, the white and yellow deal 
would barotten in a few years, whereas the oak would last 
for a considerable number of years longer. 

8. The two pieces of white apd yellow deal, which had 
been immersed in the water, were again placed in water 
for another similar period of six days, and at the end of 
that time weighed : they were found saturated, but had 
absorbed about half an ounce of water more than belbro^ 
which is a proof of a decomposition in a small degree, ftr 
there must have been a loss of wood to hare made roMn 
for more water. Timber may in tfano be completely di». 
solred by being repeatedly saturated with water, and as 
often dessioated : this proves that improper seasoning wOl 
cause decay. They were then immediately immersed lull 
of water in die compositioB, for another similar period <^ 
six days, and being at the end of that time taken out and 
weighed, were found to be nearly of the same weight as 
when they were put in. Being full of water, of course 
nothing more could enter ; the compofdtion only made an 
e](temal casing. 

4 They were next exposed to die ataoaphere, in the 
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month of July, for sixdays, when no diminntion in weight 
was produced ; the composition preventing eyaporationy 
the water could not escape. 

5. After this, they were both cleft asunder, and the whole 
of the water evaporated, and was set free in about thirty- 
six hours. 

This demonstrated that the composition was in itself 
impervious to the effect of heat, and that it had disunited 
the action of heat and moisture, although the composition 
itself was not dry : for it is to be understood and observed, 
that the composition is a saturating solution, and not a 
coating like paint. It is well known that wet wood can- 
not be painted, therefore paint could not have done the 
same thing. 

6. A piece of white deal plank, about twenty-one inches 
long, nine broad, and three thick, weighing about nine 
pounds, was prepared with the composition, lightly, 
and placed to dry for about twenty-one days in the 
autumn of 1817 : it was then laid in a very heavy rain the 
whole day, set up on one end in a gutter, the upper end 
receiving all the water, which ran off from the roof: after 
continuing fourteen hours in this situation, it was weighed, 
and found to have absorbed one ounce of water ; * if the 
end of the plank had been planed, instead of being a rough 
saw-cut, it would not have absorbed a drachm; when a 
similar piece, which had been in like manner exposed in 

* This piece of plank was in use for the servant to stand upon under 
the sink to do her work, and various other purposes of wet and drj, 
for seven years, and was then equal in quality to the first day ; half of 
it is now cut up and put under a kitchen floor. 
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the rain^but without any preparation from the composition, 
had imbibed not less than eight ounces. 

7* Two pieces of deal board, about nine inches square, 
weighing one pound two ounces each, were laid on the 
grass, in a very heavy rain, for fourteen hours, in the 
country: one piece had been prepared with the oompc* 
sition, the other had not ; that prepared, when weighed 
after this exposure, was precisely of the same weight as 
when it was laid down ; the unprepared piece had acquired^ 
by absorption, two ounces and a half of water. 

This evidently proves, that water is not admissible into 
wood so prepared, though from wood unprepared it cannot 
be excluded. 

8. A clump of oak, about twenty-one pounds in weight, 
with two bolt-holes in it, was laid in the composition for 
a few days; at the end of that time, two iron bolts were 
driven into the holes, and the ends were secured by pieces 
of lead. This piece of oak, so treated, has been put in 
damp situations, and even in water for several weeks, an 
was then deposited in a confined and damp vault for tbir 
teen weeks, when at the end of that period it was taken 
out and exposed to different atmospheres or temperatures 
for eighteen months ; the bolts were then driven out, when 
they were found uncorrodedbyrust, and as fresh as if they 
had just come from the smith's forge; the composition had 
prevented all action, so that no fermentation could take 
place. The bolts are now to be seen without rust. 

The next class of experiments was directed to the ascer- 
tainment of the effect of the composition on decayed wood, 
in the several stages of itsjprogress towards destruction, 
and the following observations are the result. 



m 

* 

, 6. A piece of dogwwood^ tfktia fh>m a cloud htiitile, so 
very rotten in itself as bardly to bear the touch, was broken 
in half I one half was laid in the composition, and the other 
half remained exactly in the state in which it had been 
broken <^: that laid in the composition became, in twelve 
months time, so changed from what it had been, that had 
iMt the ctrcnmstance of the exact correspondence of its 
irregularities widi those of the piece firom which it had 
been broken, plainly shown it to have been the same iden* 
tical piece or section, it might reasonably have been con- 
jectured that another had been substituted instead of the 
former ; for the internal and external distension of the 
parts became wholly reduced ; and, by the consequent 
shrinkmg of the parts into their natural and original size, 
the edge was rendered as sharp as when it was first cleft 
by the hurdlei^niaker. 

IOl a piece of n^ten oak branch, about twelve inches 
long, and one inch thick, which had been blown down by 
the wind in the montii of February, 1818;* the whole 
branch was covered with moss, and so extrmnely t^deras 
to snap with its own weight Th» piece of twelve inches 
long was broken into two sections; one of them was pre- 
pared with the composition at that time, the other re- 
mained in its rotten state. On exhibiting these experiments 
in the month of February, 1819) before two scientific gen- 
tlemen particularly conversantin chemistry, it was proposed 
to break the above-mentioned two sections of oak, in order 
to show, that the composition had, besides an antiseptic, or 
antiputrescent quality, the power of communicating also a 

* AtYaa<y#a€«rtfaeMiUtai7Collcge» 



ODHflideiable degree of addkioiiftl streogdu The section 
not prepared broke by the hands widi ease ; and it was 
expected) that although the other section would probabi j 
require more ibrce and exertion, yet it would in like manner 
be broken. But this was not Ae case ; fear the power of 
the composition had so far exceeded the degree of strength 
attributed to it, that after several attempts it was found 
impossible to break the piece which had been preparedi by 
manual strength. 

Another piece of the same rotten branch was broken off 
from the same length, and the experiment of breaking by 
wdght was then tried* Thirty-four pounds broke the 
unprepared piece, when two hundred pounds did not break 
the piece prepared* 

It is not intended to rest on the utility of applying 
this composition to wood, where destruction has already 
gone too far, as it is to show the possibility to prevent it 
from ever beginnings— «n object of infinitely greater im- 
portance. But these experiments unquestionably tend to 
justify a very rational conclusion, that if, as above stated^the 
composition has been sufficiently powerftil to arrest de» 
struction in its progress, it cannot be less efficacious in 
preventing decay fit)m ever occurring— ft matter of ceiw 
tainly less comparative difficulty* 

The success of the above trials in the case of decayed 
wood| naturally led to another class of experiments, of a 
similar kind, on those sorts which were in their own 
nature and constitution soft and porous, in order to 
decide, whether even they might not be rendered firm and 
solid, and equally capable of efiectually resisting the 
atttadoi andeffinrts crf'eaily dttmsipositkm and decay. 
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11. Accordingly, two pieces of a tender larch scaffold 
pole were chosen for this purpose ; one piece was saturated 
with the composition, the other left in its tender, light, and 
natural state. That prepared became dense and hard, 
more resembling box or yew than larch, or the piece from 
which it had been taken. 

Several similar experiments have also been tried upon 
fir, the specimens of which can easily be produced ; and 
some of these have been done not less than ten years, and 
the pieces are now so compressed and hard, that they 
resemble oak in firmness. 

The next succession of experiments was intended for 
the purpose of ascertaining, whether the composition 
could, in any way, or to any extent, be extracted or ex- 
pelled, or forced out by any high degree of temperature, 
or by alternate variation from high to low, or from low to 
high. 

12. To decide whether the composition could be dis- 
turbed or set free by heat, some pieces of all sorts of wood 
were dessicated, or well seasoned, and then saturated fully 
with the composition : after the composition became some- 
what concrete, they were for three days placed in an oven, 
heated to not less than eighty d^ees,but it had no effect; 
for no loss of weight was sustained, or next to none, that 
being fixed air, for it amounted to no more than a drachm 
in a pound, which does not exceed a one-hundred-and- 
twenty-eighth part ; nor was there any appearance of ex- 
ternal motion, which proves the composition immoveable by 
confined heat. 

13. They were then placed in water for several days, 
and again deposited wet in the oven, heated as before ; but 
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still there was no effect to disturb the oompoeitioii, although 
the pieces bad sustained alternate heat and moisture, and 
afterwards been again subjected to heat 

14. A piece of larch, weighing six ounces, haidng three 
ounces of composition in it, which is a very great portion, 
and must have been moved, if it was moveable, was boiled 
for two hours in water; but still there was no eflect, either 
to dissolve the composition, or admit any fiiesh quantity of 
water: if it had been possible to dislodge or extract any 
of this composition, surely this experiment would have 
dcmeit 

16. A piece of oak, of about two inches square, having 
in it full half an ounce of composition, was also boiled in 
water for six hours; but there was still no effect towards 
disturbing or setting jfiee the omnpoeition; and it was 
considered, on this occasion, that the smaller the cuttings 
(HTsectionsp the more severe the triaL 

16. SecticniB of deal boards, prepared with the compo- 
sition, and others not prepared, have been laid in the ground 
in a wet ditch for several weeks together : in this case, the 
sectimis prepared have become somewhat heavier, but 
when placed in the oven, they returned to their former 
weight as before put into the ditch, but not less. The 
increase in the weight would, however, never have oc* 
curred, had the wood been completely saturated, which it 
was not. 

The case was evidently different with the sectmns not 
prepared with the composition, for those pieces were double 
their original weight when taken out of the ditch, and 

F 
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much reduced in their original weight after dessication in 
the oven : these circumstances evince, that there was in 
the latter case some degree of decomposition, but none in 
the sections which had been prepared, as they could not 
be reduced below their original weight before put in the 
ditch. 

So important are the points decided by the foregoing 
experiments, that it is imagined few other tests can be 
suggested ; and at present only the following question has 
occurred to the mind of the author of this treatise, as 
necessary to be solved, — ^whether the composition has or 
not, the power and ability to prevent the formation of 
fiingi in decomposed wood i For the ascertainment of this 
several experiments were tried: no one failed; and the 
result of the whole resolves itself into the following con- 
clusions. 

17. A section of decomposed light elm slab, about 
twelve inches square, all sap, but apparently dry, unpre« 
pared with the composition, was placed in a cupboard, and 
produced, at the end of ten weeks, an appearance of fungi, 
covering about two inches in length, and one in breadth. 

18. Two similar sections from the same slab, prepared 
with the composition, but deposited in a damp vault, at the 
end of the same period often weeks, when no jfungus 
appeared. 

The unprepared section above-mentioned (17), which 
had lain for ten weeks in the cupboard, and on which a 
fungus had already appeared, was cut in half: one of 
these half sections was placed in the vault, and in four 
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days tbe fungus had considerably increased. At the end 
often days, the whole piece was completely covered with 
a milk-white fungus. This section was several times dis- 
turbed for the purpose of exhibiting, which broke off the 
fui^us; but upon being replaced in the vault, it always 
again recovered its growth : one of the sections (18) which 
had been prepared, and which had lain in the vault for 
ten weeks, without any appearance of fungus, was brought 
up and placed in the same cupboard for twenty weeks, 
with intention to ascertain whether the change might 
encourage the production of fungi; but at the end of that 
time it exhibited no appearance of fungus whatever. 

The other section (18) of the prepared slab had now 
lain in the vault thirty weeks : at the end of that period no 
one symptom of fungus was produced ; a sufficient proof, 
as it is contended, of the impossibility that fungi should 
generate on wood so prepared, even although it should 
have been decomposed. 

19. In order that no question might remain behind un- 
solved, it was, in consequence of the effect which the 
composition was found to have had on the porous or soft 
woods, determined to try also what would be its effect on 
the sap or alburnum of oak. The composition was applied 
to some sappy loppings of oak, and it succeeded beyond 
the most sanguine expectations which could be formed. 
The specimen on which this experiment was made is to be 
seen, as well as all the others here mentioned i and without 
exaggeration, although no description can do justice to the 
effect, suffice it to say, that the sap or alburnum is harder 
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and closer than the heart, and i» equal to any purposes 
that the heart can be applied. 

20, and last experiment, was to proye, that oak or fir, 
that would not rend straight before prepared, is found to 
rend in great perfection after prepared, which is another 
proof of its compressiye powers* 
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